NAVAL  n)STGIU(DIM  SCHOa  (i 
Monterey ,  California 


AD-A245  451 

iillllll 


Planning  for  a  Department 
Mail  Service  Pharmacy 

of  Defense 

System 

by 

1  Jonathan  Claude  Sherman  1 

December  1991 

Thesis  Advisor; 

Keebom  Kang 

Approved  for  public  release;  distribution  is  unlimited. 


92-03052 

iniiiiMi 


92  2  06  041 


DI  ClAIHIt  NOTICE 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


ECURiTV  CLASS'F'CAT.Of,  O'  th’S  Page 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  f^o  0704  0188 


la  REPORT  security  ClASSiFiCA’iON 


_ _ 

RiQw3f3naKfSiinS39 


2b  DECLASSIFICATION.  DOlWNGRADiNG  SCHEDULE 


a  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 


lO  RESTRICTIVE  markings 


3  DiSTR  Bo'lON.  AVA'LAB  JTy  Of  REPORT 

Approved  for  public  release; 
distribution  is  unlimited. 


5  MONITORING  ORGANIZATION  REPORT  NuMBER(S) 


6a  NAME  OF  PERFORMING  ORGANIZATION 

NAVAL  POSTGRADUATE 
SCHOOL _ 


6c.  ADDRESS  (City,  State,  and  ZIP  Code) 

MONTEREY,  CA  93943-5000 


7a  NAME  OF  MONITORING  ORGAN  ZATiON 

NAVAL  POSTGRADUATE  SCHOOL 


7b  ADDRESS  (City,  State,  and  Z/P  Code; 

MONTEREY,  CA  93943-5000 


8a  NAME  OF  FUNDING  SPONSOR. NG 
ORGANIZATION 


Bb  OFFICE  SYVBO.- 
(If  applicible) 


9  PROCUREVEN’  INSTRUMENT  IDENTIFICATION  NUMBER 


8c  ADDRESS  (City  State,  and  Z/PCooe) 


TC  SOuPCE  OF  Fi.'ND'NC'  NUVB-RS 


PROGRAM  . 
Element  no 


PROJECT 

NO 


WORK  UNIT 
ACCESSION  NO 


11  TiTlE  (Include  Security  Classification) 

PLANNING  FOR  A  DEPARTMENT  OF  DEFENSE  MAIL  SERVICE  PHARMACY  SYSTEM 


12  personal  AUThOR(S) 


13a  type  of  report  13b  TIME  COVERED  16  DATE  OF  REPOR'  {Year,  Mortth.  Day)  rS  ’AGE  COUNT 

MASTER'S  THESIS  _ to _  91  DECEMBER  .1  85 


16  SUPpLEMEN’’APy  NOTATION 

The  views  expressed  in  this  thesis  are  those  of  the  author  and  do  not 
reflect  the  official  policy  or  position.of  the  Department  jof  Defense  or 


17  COSAi”!  CODES  _ I  18  SUBJECT  T£PVS  (Confiii^  oo  reverse  li  #naf  identify  by  bfock  number) 

fIeTd  I  GROUP  I  SUB-GROUP  |  Pharmacy,  Mail-order  phannacy,  Physical  dis¬ 
tribution  system;  planning  for 


19  ABSTRACT  (Continue  on  reverse  if  necessary  artd  identify  by  block  number) 

This  thesis  provides  a  methodology  for  use  in  addressing  whether  or  not 
the  Department  of  Defense  should  alter  the  way  in  which  it  distributes 
medications  to  eligible  beneficiaries.  The  possibility  of  providing 
centralized  mail-order  services  as  a  means  of  filling  prescriptions  for 
maintenance  medications  is  examined.  Two  major  trade-offs  are  involved. 
First,  the  creation  of  Mail  Service  Pharmacies  (MSP)  will  provide  better 
services  to  eligible  beneficiaries,  including  those  previously  lacking 
access  to  prescription  services.  This  will  lead  to  increased  demand  and 
costs.  A  method  is  provided  for  determining  demand  and  the  cost  of 
medications  required  to  support  this  demand.  Second,  the  addition  of 
mail-order  services  may  require  large  capital  expenditures  for  facili¬ 
ties  and  equipment.  The  trade-off  is  system-wide  savings  in  inventory 


20  DISTRIBUTION  AVAilAB  .ITY  Of  ABSTRACT 
^  UNCLASSIFIED  UNLIMITED  □  SAVE  AS  ROT 


22a  NAME  OF  RESPONSIBLE  INDIVIDUAL 

Dr.  Keebom  Kan 


DD  Form  1473.  JUN  86 


21  ABSTRACT  security  CLASSIFICATION 

□  d’icusersI  UNCLASSIFIED  _ 


22b  telephone  (inc/udf  Area  Code)  22c  OFFICE  SYMBOL 

(408)  646-3106  AS/Kk 


Pre  ►  lous  editions  are  obsolete 
S/N  0102-LF-014-6603 


SEC^R  ty  Classification  of  this  rage 


UNCLASSIFIED 


UNCLASSIFIED _ 

SECURiTV  CcASSiFiCATiON  OF  THIS  PAGE 

Block  16:  the  U.S.  Government. 

Block  19:  and  related  costs  resulting  from  the  consolidation  of 
prescription  dispensing  services.  MSP  system  alternatives  are 
examined  using  a  net  present  value  approach.  Examples  are  hypotheti¬ 
cal  except  where  stated  otherwise. 


UNCLASSIFIED 


Approved  for  public  release;  distribution  is  unlimited. 


Planning  for  a  Department  of  Defense 
Mail  Service  Pharmacy  System 

by 

Jonathan  Claude  Sherman 
Lieutenant  Commander 
United  States  Navy 
Medical  Service  Corps 
MHA,  Tulane  University,  1979 

Submitted  in  partial  fulfillment  of  the 
requirements  for  the  degree  of 

MASTER  CF  SCIENCE  IK  MANAGEMEKT 

from  the 

NAVAL  POSTGRADUATE  SCHOOL 
December  Irll 


Author : 
Approved 


i  i  i 


ABSTRACT 


This  thesis  provides  a  methodology  for  use  in  addressing 
whether  or  not  the  Department  of  Defense  should  alter  the  way 
in  which  it  distributes  medications  to  eligible  beneficiaries. 
The  possibility  of  providing  centralized  mail-order  services 
as  a  means  of  filling  prescriptions  for  maintenance 
medications  is  examined.  Two  major  trade-offs  are  involved. 
First,  the  creation  of  Kail  Service  Pharmacies  (KSP)  will 
provide  better  services  to  eligible  beneficiaries,  including 
those  previously  lacking  access  to  prescription  services. 
This  will  lead  to  increased  demand  and  costs.  A  method  is 
provided  fcr  determining  demand  and  the  cost  of  medications 
required  to  support  this  demand.  Second,  the  addition  of 
mail -order  services  may  require  large  capital  expenditures  for 
facilities  and  equipment.  The  trade-off  is  system-wide 
savings  in  inventory  and  related  costs  resulting  from  the 
consolidation  of  prescription  dispensing  services.  KSF  system 
alternatives  are  examined  using  a  net  present  value  approach. 
Examples  are  hypothetical  except  where  stated  otherwise. 
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I.  INTRODUCTION 


A.  DESCRIPTION  -  THE  DECISION  TO  REPLAN 

The  design  of  a  logistics  system  boils  down  to  a  series 
of  decisions  based  on  cost  trade-offs.  Not  all  decisions 
resulting  in  minimum  costs  are  beneficial  to  an  organization 
as  a  whole.  For  example,  the  decision  to  ship  supplies  to  a 
customer  by  the  cheapest  means  available  (e.g.,  rail  versus 
truck),  may  save  a  few  dollars  on  transportation  at  the 
expense  of  the  receiver  having  to  carry  extra  inventory  to 
cover  the  longer  or  more  variable  lead  time. 

In  order  to  know  if  the  initiation  of  a  Kail  Service 
Pharmacy  (MS?)  system  is  a  good  idea,  it  must  be  studied 
within  the  context  of  the  logistics  system  in  which  it  will 
operate.  The  Department  of  Defense  (DoD)  is  responsible  for 
providing  health  services  to  all  military  personnel,  retired 
or  on  active  duty  and  their  dependents  and/or  survivors.  Part 
of  this  responsibility  is  the  provision  of  medications  as 
prescribed  by  authorized  personnel.  It  is  this  portion  of  the 
health  care  system  that  must  be  examined  to  determine  the 
appropriateness  and  feasibility  of  a  MSP  sub-system. 

A  logistician's  view  of  the  DoD  medication  distribution 
system  is  shown  in  Figure  1.  In  the  current  system, 
pharmaceuticals  are  purchased  by  multiple  military  and  Defense 
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Logistic  Agency  (DLA)  material  management  organizations  from 
comiriercial  manufacturers  and  wholesale  suppliers.  Commercial 
suppliers  in  turn  ship  replenishment  medications  directly  to 
a  Uniformed  Services  Treatment  Facility  (USTF) ,  or  to  a 
military  or  DLA  warehouse  for  resale  and  distribution  to 
multiple  USTFs.  Finally,  USTF  outpatient  pharmacies,  which 
may  have  to  repackage  drugs  or  formulate  their  own 
medications,  dispense  them  to  eligible  patients  per 

prescriptions  written  by  authorized  personnel . 

A  physical  distribution  system  such  as  the  one  described 
above  is  not  static.  Changes  in  internal  requirements  and/or 
external  pressures,  may  mean  the  system  must  change  if  it  is 
to  continue  to  function  effectively.  There  are  many  reasons 
to  replan  a  logistics  system.  These  may  include: 

*  Changes  in  the  level  of  demand  and/or  its  geographic 
dispersion. 

*  Changes  in  customer  service  requirements  due  to  competing 

alternatives,  policy  revisions ,  or  new  service  goals. 

*  Changes  in  product  characteristics  such  as;  weight, 
volume,  value,  or  risk. 

*  Changes  in  the  cost  of  physical  supply  and  distribution 
where  such  costs  are  a  significant  percentage  of  the 
entire  operation.  (Ballou,  1985,  p.276) 

It  could  be  further  argued  that  in  the  pursuit  of  the 
goals  (e.g.,  continual  improvement)  of  Total  Quality 
Leadership  (TQL)  adopted  by  the  DoD,  all  logistics  systems 
should  be  frequently  scrutinized  for  potential  improvement. 
However,  due  to  the  high  cost  in  time  and  dollars  of  strategic 
planning,  the  author  expects  most  TQL  motivated  improvements 
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would  involve  micro  level  processes  rather  than  at  the  macro 
level  discussed  in  this  thesis. 

Has  the  logistics  environment  changed  sufficiently  to 
motivate  DoD  to  replan  its  medication  supply  and  distribution 
system?  The  answer  is  yes  considering  the  following 
possibilities  and  facts: 

*  The  number  of  eligible  beneficiaries  is  expected  to 
shrink  as  the  size  of  the  armed  services  is  reduced 
over  the  next  five  years.  This  may  propiote  calls  for 
system  downsizing  and/or  consolidation.* 

*  While  the  Armed  Forces  down  sizes,  the  number  of 
beneficiaries  over  the  age  of  45  should  increase. 

Changing  age  demographics  signals  changing  customer 
requirements . ‘ 

*  As  the  number  of  military  bases  shrinks  those 
beneficiaries  living  beyond  40  miile  USTF  catchment  areas 
may  increase.  This  may  lead  to  increased  use  of  the 
costly  Civilian  Health  and  Medical  Program  of  the 
Uniformed  Services  (CHAMFUS)  insurance  program.  A  1991 
Navy  study  by  the  Bureau  of  Medicine  and  Surgery, 
showed  that  recapturing  current  CKAMPUS  prescription 
filling  workload  done  by  the  private  sector  coul.d 
result  in  millions  of  dollars  in  savings  by  DoD.' 

*  At  the  present  time,  a  significant  portion  of  DoD's 
beneficiaries  (i.e.,  those  65  years  and  older)  are 
effectively  denied  the  benefits  of  the  current  medication 
distribution  systemi  because  of  access  problems  (i.e., 
many  do  not  reside  near  a  USTF).  They  are  further  denied 
the  use  of  CKAMPUS  to  partially  cover  prescription  costs 
since  Medicare  eligibility  precludes  CHAMPUS  use. 

Medicare,  however,  covers  only  those  medications  received 
as  a  hospital  inpatient. 

*  One  only  needs  to  observe  the  long  lines  outside  a 
typical  USTF  outpatient  pharmacy  to  conclude  that  long 

‘See  Chapter  III,  Section  B,  p.29. 

^See  Chapter  III,  Section  B,  p.29. 

^Phone  interview  on  10  September  1991  with  LT  T.  Mahara,  BUMED 
(MED-13),  Washington,  DC. 
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waiting  times  are  a  customer  service  problem.  A  MSP 
effectively  reduces  waiting  times  for  those  who  use  its 
services  to  zero. 

*  There  is  ample  evidence  in  the  spectacular  growth  of  the 
private  sector  MSP  industry,  and  as  evidenced  by  the 
Veterans  Administration's  (VA)  program,  that  MSPs  are  a 
viable  medication  distribution  system  alternative.  The 
American  Medical  Association  has  given  the  mail  order 
drug  distribution  method  its  stamp  of  approval .  They 
also  state,  however,  that  it  is  probably  the  most 
appropriate  for  patients  requiring  medications  to  treat 
long-term  chronic  conditions.  (Find/SVP,  1989,  p.l45) 

*  The  costs  of  prescription  drugs  are  the  fastest  rising 
component  of  health  care  costs,  and  as  the  number  of 
older  beneficiaries  increases  so  will  the  use  of 
maintenance  medications  to  treat  chronic  or  long-term 
conditions.  (Horgan,  1989,  p.I-5) 

A  decision  to  reduce  system  costs  and  provide  better 
customer  service  requires  a  search  for  alternatives  to  alter 
the  current  distribution  system.  The  author  believes  mail 
service  offers  great  promise  in  both  areas.  This  thesis 
eiiamines  hew  to  determine  the  effects  and  the  desirability  of 
augmenting  the  current  medication  distribution  system  with  a 
MSP  sub-system. 


B.  SCOPE  -  HOW  TO  REPLAN 

Many  logistics  and  physical  distribution  system  textbooks 
offer  logistics  planning  models.^  Magee  (1967)  suggests  the 


^Three  examples,  other  than  those  cited  in  the  reference 
section  of  this  thesis,  that  appear  useful  include:  Attwood,  Peter 
R.,  Planning  a  Distribution  System.  Gower  Press  Limited,  London, 
1971;  Johnson,  J.  C.  and  D.  F.  Wood,  Contemporary  Logistics. 
Macmi 1 1  an  Publ ishing  Company,  New  York,  1990;  andTaff,  Charles  A., 
Management  of  Physical  Distribution  and  Transportation.  Homewood, 
Richard  D.  Irwin,  Inc.,  Illinois,  1984. 
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decision  to  replan  a  logistics  system  requires  the  formation 
of  two  separate  groups  representing  all  functional  areas. 

The  first  group  is  a  management  supervisory  committee 
whose  tasks  include: 

*  Establishing  system  objectives  and  policies. 

*  Ensuring  adequate  resources  are  available  to  those 
studying  the  probleni. 

*  Reviewing  the  effectiveness  and  feasibility  of  proposed 
operations . 

*  Approving  operating  trials  that  are  convincing  to  both 
higher  authority  and  operating  personnel . 

The  second  group,  a  working  analysis  team,  will: 

*  Design  system  alternatives  by  obtaining  and  analyzing 
detailed  information  about  products,  services,  demand 
characteristics  of  customers,  costs,  and  capabilities  of 
existing  systems,  facilities  and  organizations. 

*  Analyze  investment  requirements  (e.g.,  facilities, 
equipment,  information  systems,  etc.)  and  estimate 
operating  costs  (e.g.,  labor,  utilities,  transportation 
charges,  etc.)  for  each  alternative. 

*  ImpleiTient  the  selected  system.,  and  train  operating 
personnel  in  its  principles  and  controls. 

Kagee  alsc  recommends  that  at  least  one  member  of  the  team 
should  have  continuing  responsibility  for  design  of 
improvements,  operations  review,  and  analysis  of  effects  of 
future  policy  changes  (Magee,  1967,  pp. 94-95).  In  our 
particular  case,  it  is  vital  to  appoint  pharmacists  to  these 
two  groups  to  take  advantage  of  their  knowledge  of  dispensing 
medications.  For  those  charged  with  completing  the  actual 
analysis,  knowledge  of  analytical  methods  is  also  necessary. 
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This  theiJ.*  is  offered  as  a  starting  point  for 
accomplishing  the  first  two  tasks  (i.e.,  system  design  and 
analysis)  assigned  to  the  working  analysis  team.  In  addition, 
methodologies  are  developed  and  illustrated  to  determine: 

*  Rough  cut  capacity  requirements  for  a  DoD  MSP  system 
(including  those  beneficiaries  not  using  the  system 
cur rent  1 y ) . 

*  Estimated  cost  savings  from  stock  consolidation  as 
compared  to  the  estimated  costs  for  creating  and 
operating  alternative  MSP  logistics  systems. 

Available  data  was  inadequate  for  the  purposes  of 
providing  valid  rough  estimates  of  the  above  measures.  Though 
the  m.ethodclcgy  used  to  develop  estimates  is  believed  to  be 
appropriate,  the  limiited  time  frame  for  this  thesis  made  data 
collection  difficult.  Therefore,  all  data, with  the  exception 
of  beneficiary  data  obtained  from  the  Defense  Medical 
Information  System  (DMIS)  and  the  Resource  and  Analysis 
Planning  System  (RAPS),  have  been  developed  for  illustration 
purposes  only.  Additional  data  such  as  that  obtained  from  a 
numiber  of  individual  USTFs,  as  described  in  Chapter  III,  is 
required  to  obtain  valid  and  useful  working  estimates. 

Magee  outlines  seven  steps  which  the  working  analysis  team 
should  follow  to  accomplish  its  first  two  tasks  (Magee,  1967, 
pp. 96-97).  The  analysis  process  outlined  in  Figure  2  is 
adapted  from  his  descriptions.  The  succeeding  chapters 
examine  the  first  five  steps  in  greater  detail.  The  last  two 
steps,  involving  testing  and  implementing  the  chosen  system, 
occur  after  system  design  and  cost  analysis.  They  are 
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Logistics  System  Replanning  Model 
Figure  2 
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mentioned  here  only  to  close  the  loop  for  the  entire  logistics 
system  planning  process. 

The  structure  of  this  thesis  is  as  follows.  Chapter  II 
examines  the  requirements  to  gather,  organize,  and  analyze 
data  on  the  medication  distribution  market  and  its  customers. 
Questions  to  be  answered  regarding  our  customers  include: 

*  Who  are  our  customers? 

*  What  products  and  services  do  they  require? 

*  How  do  we  compare  (e.g.,  cost,  access,  etc.)  with  other 
alternative  medication  distribution  systems? 

Market  questions  include: 

*  Where  are  our  custoir.ers  located? 

*  How  are  these  markets  served? 

*  Kcw  are  customer  demands  influenced  by  age,  sex,  time 
period,  etc.  (i.e.,  who  is  prescribed  what  and  how 
often)? 

Chapter  III  reviews  the  requirement  to  collect  and  perform 
statistical  analysis  or.  demand  and  workload  data. 
Fcrecasting  of  aggregate  demand  and  item  demand  is  examined  as 
a  means  to  determine  system  capacity  requirem.ents  and 
inventory  levels,  respectively.  Demand  distribution  and 
variability  of  demand  by  iterri,  voluirie,  and  over  time  and 
geographic  area  are  also  discussed  as  they  aid  in  the 
determination  of  safety  stock  requirements  in  relation  to  lead 
times . 

In  Chapter  IV,  layouts  for  different  MSP  medication 
distribution  systemis  are  presented.  Layout  considerations 
include;  mix  and  location  of  MSPs  and  warehouse  facilities. 
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transportation  modes  and  shipping  costs,  and  relation  to 
existing  logistic  systerr.s.  The  development  of  criteria  to 
mieasure  success  is  also  examined. 

Chapter  V  discusses  the  selection  of  inventory  management 
functions  and  their  im.pact  on  inventory  levels  and  costs.  The 
connection  between  the  level  and  cost  of  inventories  and 
quality  of  customer  service  desired,  and  other  inventory 
operational  questions  (e.g.,  pull  systems,  Just-In-Time,  etc.) 
and  costs  (e.g.,  order,  holding,  transportation,  etc.)  are 
also  examined. 

Chapter  VI  reviews  the  requirements  for  cost  analysis  and 
the  com.parisor.  of  various  system  alternatives  laid  out  in 
Chapter  IV.  The  analysis  of  alternative  logistic  distribution 
systemis,  expected  to  yield  iriaximum  savings  due  to  stock 
consolidation,  is  described  to  determine  if  cost  savings  are 
sufficient  to  cover  required  capital  investment  and  operating 
costs  or  contract  prices.  The  possibility  of  using  a  net 
present  value  analysis  over  a  ten  year  period  to  compare 
selected  y.SP  alternatives  is  examined  with  emphasis  on  stock 
consolidation  obtained  through  centralization  of  MSP  services. 

Chapter  VII  presents  conclusions  and  recomm.endations  for 
consideration  by  those  charged  with  policy  and  decision  making 
responsibi 1 ities . 
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II.  UNDERSTANDING  THE  MAIL  SERVICE  PHARMACY  MARKET 


To  understand  the  MSP  market  one  must  examine  the  nature 
of  the  service  to  be  provided,  and  who  will  use  it.  This 
chapter  is  divided  into  two  sections  to  analyze  these  two 
el ements . 

A.  THE  NATURE  OF  THE  SERVICE  TO  BE  PROVIDED 

Theie  are  primarily  four  channels  through  which 
pharmaceuticals  are  distributed  in  the  private  sector.  They 

*  Consumer  retail,  stores  with  approximately  72%  of  all 
sales. 

*  Hospitals,  nursing  homes,  and  ambulatory  care  centers 
accounting  for  about  23%  of  all  sales. 

*  Mail  Service  Pharmacies  representing  6%  of  all  sales. 

*  Physicians'  offices  responsible  for  approximately  C  .  1%  of 
all  sales,  (Find/SVF,  1989,  pp.38''41) 

We  are  fortunate  to  have  a  number  of  existing  MSP 
logistics  distribution  system.s  to  examine.  They  occur  both  in 
the  private  and  public  sectors.  The  VA  first  began  mailing 
prescriptions  to  eligible  veterans  in  1946.  In  1959,  the 
American  Association  of  Retired  Persons  (AARP)  and  the 
National  Retired  Teachers  Association  formed  a  nonprofit  MSP 
service  for  their  members.  Finally,  in  1963  the  first  for- 
profit  MSPs  opened  targeting  corporations,  unions,  and 
government  employers.  (Morgan,  1989,  p.I-4) 
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The  VA  established  its  MS?  system  primarily  to  provide 
greater  service  and  convenience  to  veterans  who,  for  health 
reasons  or  otherwise,  could  not  routinely  pick  up  refills  for 
long-term  care  medications.  AARP's  involvement  resulted  from 
its  desire  to  provide  reduced  cost  drugs  of  the  highest 
possible  quality  to  its  members.  Faced  with  the  spiraling 
costs  of  providing  health  care  coverage  for  their  employees, 
corporations  and  governments  are  turning  to  MSPs  to  reduce 
expenses.  (Enright,  1SC7,  p.lS''!) 

The  types  of  pharmaceuticals  available  from  MSPs  vary 
somewhat.  Thr  overwhelming  evidence,  however,  is  that  MSPs 
concentrate  on  processing  new  and  refill  prescriptions  for 
maintenance  drugs  to  treat  long-term  chronic  conditions. 
Table  1  lists  the  top  20  classes,  representing  95%,  of  drugs 
dispensed  by  MSPs  in  1991.  Virtually  all  of  the  ten  highest 
volumie  prescription  drug  classes,  accounting  for  78.6%  of  the 
MSP  market,  represent  m;aintenance-type  drugs.  The  eleventh 
highest  volume  class,  accounting  for  an  additional  2.6%, 
happens  to  be  for  nonprescription  or  over-the-counter  (OTC) 
vitamiins.  These  too,  however,  are  being  prescribed  as 
maintenance  drugs.  (IMS  America,  1991,  p.7) 

MSPs  receive  few  requests  for  acute  care  medications. 
However,  they  have  been  found,  for  the  most  part,  to  fill  all 
prescriptions  received.  These  include  even  difficult  to 


handle  controlled  substances,  anti-inf ectives ,  compounded 
drugs,  and  refrigerated  items.  (Korgan,  1989,  pp.V-8,  V-11) 
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TABLE  1 


TOP  TWENTY  DRUG  CLASSES 
DISPENSED  BY  MAIL  SERVICE  PHARMACIES 


RANK. 

USC2  ' 

CLASS  S  DESCRIPTICr-  %  OF 

TOTAL 

1 

31C00 

Cardiovascul ars 

2  9.1% 

4100C 

Ethical  Diuretics 

8.3% 

3 

c  ^  r»  A 
^  -  u  L  C 

Eorrr.ones 

7.8% 

/ 

64000 

Psychotherapeutics 

6.8% 

C 

v 

09000 

Ethical  Antiarthritics 

6.3% 

6 

28000 

Respiratory  Therapy 

5.5% 

/ 

23000 

Antispasmodics 

5.3% 

8 

39000 

Diabetes  Therapy 

3.6% 

9 

72000 

Thyroid  Therapy 

3.0% 

^  A 

^  ^  A 

0  ^  V  vj  V 

Cholesterol  Reducers 

3.0% 

ii 

60000 

Nutrients  S  Supplements 

2.6% 

12 

61000 

Ophthalmic  Preparations 

2.5% 

1 3 

02000 

Analgesics 

2 . 3% 

14 

15000 

Systemic  Anti - Inf ectives 

1.9% 

15 

37000 

Dermatcl ogical s 

1.5% 

2. 1 

14000 

Systemic  Antihistamines 

1 . 5% 

17 

67000 

Sedatives 

1.1% 

•  C 

^  C' 

3  4000 

B  Cough/Cold  Preparations 

1.1% 

19 

12000 

Anticonvulsants 

1.0% 

2C 

30000 

Cancer  Therapy 

0 . 8% 

TOP  2 

0  TOTAL 

95.0% 
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The  lopsided  weighing  in  favor  of  maintenance  drugs 
results  from  the  fact  that  it  is  not  practical  to  dispense 
medications  for  acute  illnesses  in  a  distribution  system  where 
the  average  KSF  turnaround  time  is  33  hours  (Horgan,  1989, 
p.V-7).  This  turn  around  time  does  not  include  the  receipt  of 
the  prescription  or  shipment  of  the  medication  to  the  customer 
which  could  add  three  to  four  days  on  both  ends.  It  is 
certainly  possible  to  significantly  reduce  overall  turnaround 
times  through  process  improvements,  the  use  of  electronic  iTiail 
or  fax,  and  same  day  mail  service.  Cost-benefit  analysis  will 
be  crucial  to  any  decision  to  adept  these  improvements. 

The  emphasis  cn  maintenance  drugs  m.ay  also  be  accounted 
for  by  the  fact  that  over  5C®  cf  all  MSP  sales  are  to  persons 
65  years  or  older,  though  they  make  up  only  approximately  38% 
of  those  eligible  for  MS?  services  (Korgan,  1989,  p.IV-2). 

MSPs  enjoy  numerous  advantages  over  the  three  alternative 
distribution  channels  listed  above.  In  addition  to 
convenience  for  the  customer,  cost  savings  can  be  attributed 
to: 

*  Aggressive  use  of  generic  drugs  in  the  absence  of  a  brand 
name  specification  by  the  physician  writing  the 
prescription . 

*  Bulk  purchasing  methods  yielding  price  discounts. 

*  Lower  fixed  costs  and  lower  overhead  by  locating  in  lower 
cost  areas  and  through  consolidation. 

*  Higher  inventory  turnover  rates  due  to  the  ability  to 
concentrate  on  a  snialler  range  of  medications. 

*  Lower  administrative  costs  due  to  the  use  of  highly 
autorT;ated  systems,  and  the  practice  of  dispensing  at  one 
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tirri=  appx-oxir.atel  y  three  times  the  amount  of  a 
maintenance  drug  as  retail  pharmacies  do.  The 
justification  for  capital  investments  in  automated 
systemis  is  that  they  accomplish  the  mechanical  tasks  of 
dispensing  medications  faster  and  with  fewer  pharm.acists . 
(Korgan,  1S8S,  pp . V-14-V-23) 

Disadvantages  include: 

*  The  addition  of  packing  and  shipping  costs, 

*  The  potential  for  waste  under  the  policy  of  dispensing 
higher  volumes  (estimated  to  be  3-4%  of  total  mail  order 
drug  volume),  and  through  loss  or  breakage  in  shipment 
(Find/SVP,  1989,  p.l45). 

*  Less  of  face-to-face  contact  between  pharmiacist  and 
customer  which  could  lead  tcm.isuse,  rr.istakes,  or  adverse 
drug  interactions. 

K£?s  have  worked  to  counter  the  latter  disadvantage  by 
establishing  such  prograrr.s  as: 

*  Toll  free  telephone  numbers  for  customers  to  talk  to 
pharmacists . 

*  Sending  inf  ormiati  on  pam.phlets  with  medications. 

*  Maintaining  customer  profiles. 

*  Lim.iting  the  dispensing  of  certain  drugs  to  a  30  vice  90 
days  supply. 

These  programu  to  date  have  been  deemed  adequate,  though  no 
studies  have  been  published  comparing  their  efficacy  to  other 
m.edication  distribution  channels.  (Horgan,  1989,  p.VI-6) 


B.  THE  NATURE  OF  OUR  CUSTOMERS  AND  THEIR  REQUIREMENTS 

The  Defense  Medical  Information  System  (DMIS)  provides  a 
great  deal  of  data  concerning  DoD  eligible  beneficiaries. 
Data  is  drawn  from  the  Defense  Enrollment  Eligibility 
Reporting  System.  (DEERS).  The  miost  current  Health  Data 
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Surr-mary  (Fiscal  Year  19c?)  provides  beneficiary  data  useful  to 
this  research  by: 

*  Beneficiary  category,  age  and  sex. 

*  Catchment  versus  non-catchment  area. 

*  Location  by  state. 

According  to  the  FY  1989  summary  data,  the  total  number 
of  beneficiaries  residing  in  the  continental  United  States 
(CONUS)  is  8,290,101.  Of  these,  1,880,500  are  aged  45  to  64 
(22.6®c),  and  S5S,57S  (10.4%)  are  65  years  and  older.  These 
two  age  groups,  making  up  33%  (2,740,078  customers)  of  our 

beneficiary  population,  can  be  expected  to  make  the  most  use 
of  a  MS?  filling  prescriptions  for  maintenance  medications. 

There  are  no  doubts  about  the  convenience  of  MS?  use. 
Beneficiary  benefits  would  include: 

*  Avoidance  of  multiple  trips  to  the  pharmacy. 

*  Avoidance  of  long  pharmacy  waiting  lines  (i.e.,  waiting 
tim.e  is  essentially  zero  for  those  who  utilize  the  mail 
order  service  properly). 

*  Ability  to  obtain  medications  free  of  charge. 

The  latter  benefit  is  of  special  importance  to  those  who  now 
must  pay  through  the  use  of  CKAKPUS  or  are  over  65  years  old 
and  not  residing  near  a  USTF.  The  identification  of  this 
workload  is  especially  important  since  it  represents  a 
potential  increase  in  current  outpatient  pharmacy  workload  and 
costs . 

The  BUMED  study,  cited  earlier,  found  that  Navy  USTFs  were 
already  filling  6f%  of  all  prescriptions  obtained  by 
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beneficiaries  outside  of  Navy  USTF  catchrr.ent  areas.  At  the 
DcD  level,  total  prescriptions  filled  by  the  private  sector 
under  CKAMF'JF  cost  $7  5,000,CCC  last  year.’  The  cost,  types, 
and  amounts  of  maintenance  type  drugs  filled  under  CHAMPUS  can 
be  extracted  from  the  CKAMPUS  database,  but  this  is  expected 
to  be  a  formidable  task. 

A  determ, ination  of  the  numbers  of  beneficiaries  eligible 
for  CHAMPUS  or  miedicare  and  residing  outside  of  a  medical 
catchment  area,  a  so  called  "shadc'rt  population,"  can  be 
extracted  fiom  DMIS.  Beneficiaries  are  assigned  to  catchment 
and  non- catchment  area  by  zip  cedes.  The  FT  13c 9  Health  Data 
Sumr.ary  reports  the  n’umber  of  non-catchment  beneficiaries 
(residing  in  CONUS)  between  the  ages  of  45  to  64  and  65  years 
or  cider  to  be  615,165  and  231,163,  respectively.  The  total 
of  907,42c  is  31®  of  the  catchm.ent  area  beneficiaries 
(1,740,078)  of  the  sam;e  age  group. 

Maintenance  medication  use  for  this  gro’up  can  be  estimated 
based  on  current  USTF  outpatient  pharrriacy  fill  rates  for 
sim.ilar  age  groups.  Data  on  prescriptions  filled  by  age  is 
net  generally  available  at  the  USTF  level,  since  age  is  not 
normally  required  when  a  prescription  is  filled.  A  program  to 
sample  current  data  should  be  initiated  to  estimate  the 
additional  workload  and  cost  represented  by  this  group. 


•phone  interview  on  28  August  1991  with  Mr.  P.  Greggor,  DOD 
Ccm.pt r cl  1  er  . 
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In  the  absence 


his  data,  the  33%  figure,  derived  above 


and  applied,  as  a  percentage  of  the  total  nurtiber  of 
prescriptions  filled,  can  serve  as  an  estimate  of  the 
approximate  increase  in  wor’iload  resulting  from  serving  the 
shadow  population. 

The  knowledge  of  who  our  customers  are  and  what  they 
require  forms  the  basis  for  a  critical  analysis  of  our  current 


system. 


.e  service  shortfalls  and  areas  for  potential 


improvement  identified  above,  indicate  adding  a  m.ail  order 
option  tc  cu:  current  logistics  system  deserves  serious- 
cons  icera^ :  cn .  Tc  ceterrr.ine  the  scope  of  such  an  effort  it  is 
necessary  t-s  collect  data  and  analyse  the  potential  demand  for 


tl.is  service. 
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Ill . 


COLLECTION  AND  ANALYSIS  OF  DEMAND  STATISTICS 


The  deiriar.d  for  a  KS?  syrtem  within  DoD  can  be  determined 
through  the  study  of  the  quantities  of  pharmaceuticals  (i.e., 
those  expected  to  be  dispensed  by  MSPs)  currently  dispensed 
and  an  estimation  of  usage  by  those  beneficiaries  not 
currently  using  the  system.  To  do  this,  it  is  necessary  to 
focus  or.  two  types  of  demand  measures.  First,  an  aggregate 
measure  cf  demand  is  needed  to  project  the  capacity 
requirements  cf  the  proposed  MS?  system.  Secon:,  item  demand. 


distributic.n  of  miedica 


r.g  data  cn  the  types,  quantities,  and 
ons  issued,  is  vital  to  MS?  inventory 


management . 


A.  D.hT7.  CCLLECTION 

Prescriptions  filled  appears  to  be  a  good  aggregate 
mieesv.re  cf  demiand  for  services,  and  can  be  collected  by  type 
of  m.edication  being  prescribed.  It  is  important  to  know  the 
breakdown  cf  prescriptions  filled  over  time  and  by  age  group. 
This  data  will  aid  in  analyzing  demand  variations  and 
forecasting  demand  against  forecasted  changes  in  beneficiary 
age  m.ix. 

Item  demand  and  the  shape  of  its  distribution  is  important 
to  current  operations  to  determine  warehouse  cycle  and  safety 
sto'd:  ’evels.  It  can  be  deterrr.ined  from,  a  review  of 


19 


historical 


records  rriair:tained 


USTF  level  Material 


Management  departr.er. ts  . 

The  required  prescriptions  filled  data,  with  the  exception 
of  CHAMPUS  data  cited  in  Chapter  III,  is  currently  available 
at  the  USTF  level  only.  It  will  have  to  be  extracted  and 
rolled  up  from  the  Tri-Service  Micro  Pharmacy  System  (TMPS)  or 
the  Tri-Service  Pharmacy  (TRIPHARM)  system  currently  located 
in  all  USTFs  filling  a  m.inimum  of  5,000  prescriptions  per 


month  or  assigned  a  pharmacist.' 

To  obtain  a  rough  estimate  of  capacity  requirements  as- 
represented  by  prescriptions  filled,  the  top  20  drug  classes 
dispensed  by  civilian  MS?s  were  si  lit  into  five  groups.  The 
largest  commercial  MS?  company,  MEDCO  Containment  Services, 
Inc.  (MEDCC),  was  contacted  for  assistance  in  identifying  one 
drug  in  each  group  that  was  representative  of  that  group  in 
term.s  cf  volume  dispensed  and  cost.  They  were  unable  to  do 
this  in  a  reasonable  period  of  time.  As  a  result,  a  irdlitary 
pharmacist  was  contacted  and  asked  to  suggest  a  drug 
representative  c-f  each  group.  These  five  drugs  are  listed  in 
Table  2  along  with  the  group  of  drug  classes  they  represent. 

Next,  the  127  USTFs  identified  in  the  DMIS  FY  1989  health 
data  summary  were  split  into  five  groups  based  on  the  total 
number  of  beneficiaries  they  serve  (i.e.,  those  within  their 
catchment  area  only)  aged  45  years  and  above.  A  statistical 


•phone  interview  on  27  August  1991  with  LT  Kurd,  Naval  Data 
Services  Center,  Eethesda,  MD. 
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TABLE 


TOP  TWENTY  DRUG  CLASSES 
riSPENSEE  BY  MAIL  SERVICE 
(WITH  REPRESENTATIVE 


BY  GROUP 
PHARMACIES 
DRUG ) 


RANP.  USC2  CLASS  &  DESCRIPTION  %  OF  TOTAL  B 


31000 

Cardiovascul ars 

2  9.1% 

GROUP 

•>  ^  1  P 

j.  ^  r  .  ^  ^0 

Representative  Drug  -  Nifed 

ipine 

41000 

Ethical  Diuretics 

8.3% 

520CC 

Horr.ones 

7.8% 

^  >1  A  A  r' 

•  t  V  S, 

Psychotherapeuti cs 

6.8% 

r 

09000 

Ethical  Antiarthritics 

C  AO 

L  •  •••  C 

Rrpreser.tative  Drug  -  Furoser.ide 

28000 

Respiratory  Therapy 

5 . 5% 

^  A  A  A 

*.  V  V  •• 

Ar.tispasmodics 

5 . 3% 

A 

A  A  ^  A  ^ 

Dir-hetes  Therapy 

3.6% 

r 

7200C 

Thyroid  Therapy 

3.0% 

10 

32CCC 

Cholesterol  Reducers 

3.0% 

GFC”? 

A  A  A  /A 

0  "  A.  .  n  V 

Representative  Drug  -  Albut 

e  r  0 1 

60000 

Nutrients  &  Supplements 

2.6% 

«  m 

A  A  A  A 

t  ..  0  V 

Ophthalmic  Preparations 

2 . 5% 

* 

A  A  A  A  A 

V-'  ^  V  J 

Anal gesi cs 

2 . 3% 

14 

c  A  A  A 

V  V.  V 

Systerr.is  Ant  i  -  Inf  ectives 

•s  AO 

j.  .  r  'C 

-  -■ 

37000 

DeriTiatol  ogi  cal  s 

1 . 5% 

GP.CUP 

^  ^  c  ^ 

Representative  Drug  -  Ibupr 

of  en 

16 

14000 

Systemic  Antihistamines 

1.5% 

17 

67000 

Sedatives 

1.1% 

1  c 

A  /  A  A  A 

0  ^  V.'  V’ 

B  Cough/Cold  Preparations 

1.1% 

19 

12000 

Anticonvulsants 

1.0% 

30000 

Cancer  Therapy 

0.8% 

GROUP 

5  -  5.5% 

Representative  Drug  -  Diphenhydrami 

TOP  20  TOTAL 

95.0% 
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analysis  of  this  data  as  well  as  the  USTF  chosen  to  represent 
each  group  is  shown  in  Table  3.  The  mean  and  median  for  each 
of  five  groups  are  close  enough  to  indicate  a  basically 
symmetric  distribution  within  each  group.  Thus,  an  USTF 
serving  a  beneficiary  population  close  to  the  group  mean  will 
be  representative  of  all  USTFs  in  that  group.  Details  of 
these  groups  of  USTFs  is  shown  in  Appendix  A. 

TABLE  3 

STATISTICAL  ANALYSIS  OF  12’^  USTFS 
EASEL  CN  NO.  OF  BENEFICIARIES  AGED  4f  YEARS  PLUS 
(NITK  REPRESENTATIVE  USTF) 


NC.  OF  BENEFICIARIES  AGEL  45  PLUS 


0-15000  15000-25000 

25000-45000 

45000-65000  6 

5000  + 

EEIx^F  I  “ 
CIAF.IES 

c  ^  1  c  ^  *5 
^  —  C’  n  V 

613715 

394413 

207856 

76432 

©  ^  ^  * 

^  ^  c 

3  3% 

22% 

X  0 

4% 

vriy 

6947 

1917  9 

3205S 

51964 

76432 

^  ^  ^  * 

419" 

^  C  7  P 

3808 

5223 

C 

.'.I.-/  .i  r.-'* 

6660 

^  A 

~  C*  C  m  . 

3  3396 

51360 

76432 

^  ^ 

4  r  i  ^ 

38051 

59549 

76432 

MIN 

r  ^ 

2  p.  0 

25613 

45571 

76432 

7  c* 

*5  A 

V  » 

n  A 

4 

1 

pT'D  ▼Tcniy' 

trT 

^  L..’  ^  i  . 

N  EETKEELA 

PORTSMTH  SAN 

DIEGO 

Outpa 

tient  pha 

rmacies  of 

the  five  representative 

USTFs 

were  contacted  and  requested  to  provide  the  number  of 
prescriptions  filled  by  month  over  the  last  twelve  months  for 
each  of  the  five  drugs.  The  documents  used  to  request  this 
inf ormaticr.  appear  in  Appendix  B.  In  most  cases,  despite 
computer  support,  the  requested  information  for  all  strengths 
of  the  drugs  in  question  was  deemed  excessive  by  the  USTFs' 
pharmacists.  Inform.aticn  requests  in  these  cases  were 
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therefore  limitec!  tc  a  single  National  Drug  Code  (KDC)  or  form 
and  strength  for  earh  drug. 


Information  war  received  only  from  San  Diego  Naval 
Hospital,  and  only  for  a  six  month  period.  Prescriptions 
filled  by  age  group  war  not  available. 

Extrapolation  of  this  data  to  the  entire  DoD  is 
complicated  by  incomplete  data.  Since  San  Diego  Naval 
Hospital  serves  only  4®  of  the  catchment  area  beneficiary 
population  over  the  age  of  45  years,  extrapolation  would  net 
result  in  valid  er  timiations .  Therefore,  the  data  presented  in 
Table  4  through  Table  8,  showing  the  approximate  annual 
requirement  to  fill  prescriptions  for  each  cf  the  five  drugs, 
is  develcied  only  to  illustrate  the  methodology  proposed  in 
this  thesis  tc  estim.ate  capacity  requirements. 

Step  1  is  to  record  prescrix  tier,  usage  by  the  five 
rep  resent ative  TSTFr .  This  is  shown  in  Table  4. 


TAEIE 


1 


FRrscr.irTiONS  HiPCFTirr  ey  five  representative  ustfs  for 

FIVE  represent.ative  dryce 


V  -  r  ^  u 

STF  3 

USTF  4 

USTF  5 

NIFEDIPINE 

734 

1969 

3500 

5250 

7636 

FUROSE.MIDE 

742 

1989 

3537 

5305 

7716 

ALBUTEROL 

1053 

2825 

5022 

7532 

10956 

IBUPROFE!’ 

S 1 1 

2443 

4343 

6515 

9476 

DIPHENKYD 

435 

1165 

2072 

3108 

4520 

In  step  2, 

as  i  1 

lustrated 

in 

Table  5, 

since 

representative  USTF  was  selected  based  on  its  closeness  to  the 
mean  num.ber  of  beneficiaries  served  over  the  age  of  45  years 
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V 


reported  is 


old  in  its  group,  the  number  of  prescriptions 
multiplied  by  the  numiber  of  USTFs  in  the  group. 


a.  ^ 


PRESCRIPTIONS  REPORTED  BY  REPRESENTATIVE  USTF 
MULTIPLIED  EY  THE  NUMBER  OF  USTFS  IN  GROUP 


n  0 

!  O 

•«/ 

12 

4 

1 

NIFEDIPINE 

57270 

62997 

41999 

20  99? 

7630 

190900 

FUROSEMIDE 

5787C 

63657 

42438 

21219 

7  7  ■’  r 

192900 

ALBUTEROL 

82170 

90387 

60258 

30129 

10956 

273900 

IBUPROFEN 

78177 

52118 

26059 

9476 

236900 

DIPHENHYD 

33900 

37  290 

24360 

12430 

4520 

113000 

1007600 

Step  3, 

as  shown 

le  6,  is 

•  1  ^ 

tc  redu 

ce  the 

number  of 

prei  cr ipti  :r.s  by  the  ertim.c-te:!  acute  care  prescription 
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TOTAL  PRESCRIPT  I  Oils  REDTTET  EY  ESTIKATET 
ACUTE  CARE  REQUIREMENTS  FOR  PATIENTS 
UN"'^^  F’’FTY  YEARS  OLD 


NIFEDIPINE 

190900 

190900 

19290C 

A  A  A  A  A 
^  ^  4;.  W  w 

273900 

* 

4  9%  = 

134211 

lEUPROFEN 

^  <7  r  r> 

^  ;  V  V 

* 

A  C  — 

s-*  C  L  — 

82170 

DIPHENHYD 

113C0C 

'k 

C  A  0 

•»/  t  'C  " 

75808 

1  *7  ^  ^ 

0  A  C  J  p  A 

This  was  done  by  using  the  Physician  Drug  Diagnosis  Audit 
(Scott-Levin,  19S1).  This  document  reports  the  percentages  of 
prescript i ons  written  by  civilian  physicians  for  individual 
drugs  by  age  group.  Given  the  fact  that  older  patients  are 
heavier  users  of  maintenance  medications,  a  prescription 


■S  column  shows  the  rercentaqe  of  the  prescriptions  written 


r  H 


V...  .  .»-.i  a  j^'Ck.-c;iw  ^cc.  -...  a.*u  w-.>w*c-.  -.-  '.w*..--.-^r-t'w*  uO 

represent  a  r.air.t^r.ar.ce  n’ledicatior.  vice  ar.  acute  care 
requireiT.c-nt .  To  deterrr.ine  the  nur.hers  of  prescriptions 
dispensed  as  maintenance  medications  the  total  prescription 
figures  developed  in  step  2  were  multiplied  by  the  percentage 
cf  prescriptions  written  for  persons  aged  50  years  and  older. 
These  percentages  for  the  drugs;  albuterol,  ibuprofen,  and 
diphenhydram.irie ,  were  43°,  30°,  and  32%,  respectively.  The 
other  two  drugs;  furcrer.ide  and  nifedipine  are  prescribed 
almost  er.olusively  as  m:aintenance  medications. 

Each  cf  the  five  drugs  represents  a  different  percentage 
of  the  total  volume  cf  pr escripticns  filled  from,  the  tcp  20 
olas-vs  cf  drugs  rur rent  1 y  dispensed  by  civi 1 ian  ME?s .  Table 
7  illustrates  step  4  where  the  number  of  prescriptions  written 
or  a  drug  a: e  divided  iy  the  percentage  of  total  volume  it 
represents.  The  results  (i.e.,  estimated  total  prescription 


V  0 .  ume }  ci  1  e 


very  nearly  the  same.  An  average  cf  these  five 


total  pres  cripticr.  volum.e  (i.e.,  S,  175,200  which  is  obtained 


by  adding  the  estimated  totals  and 
a  rough  estim.ate  cf  EcT's  annual 
for  catchment  area  beneficiaries. 


dividing  by  5)  will  provide 
MSP  prescription  fill  rate 
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TABLE  7 

TOTAL  KAI!'TENA!'OE  MEDICATION  PRESCRIPTIONS 
POF.  THE  FIVE  DRUGS  BASED  ON  PERCENTAGE  OF 
TOTAL  VOLUME  FOR  CIVILIAN  MSP  SERVICES 


ICl' 


NIFEDIPINE 

190900  / 

.024  =  7954167 

FUROSEMIDE 

192900  / 

.023  =  8386957 

ALBUTEROL 

134211  / 

.017  =  7894765 

lEUPROEEN 

S217C  / 

.010  =  8217000 

75S08  / 

.009  =  8423111 

A  'w  * 

675989 

40875999  /  5  = 

8175200 

ep  6 ,  as  s 

X«.i  C,  ^  ^  'C 

the  total 

prescript 

icns-  found 

in  step  4  to  itself, 

accounts 

-3  -  1-  ^  ^ 

workload  generated  by  providing 

access  to 

ice  t  c  the 

shadow  pop 

ul  ati on . 

tab: 

-E  8 

L-  0  i  r.  w 

X  P"”'  0*'  F ’  U  E  ^  ^ 

10873016 


One  weE]:;-.e.:t  of  this  rr.ethod  is  its  reliance  on  civilian 
MS?  £  res  cri- t  i  on  volurr,e.  The  population  this  vcluno  is  based 
on  is  different  frc:v.  ':he  n.ilitarv  pcpul&ticn.  It  is  possible 
that  rr.ilitary  beneficiaries  are  healthier  than  their  civilian 
counterparts  due  to  better  health  care  and  lifestyle 
experienced  while  in  the  armed  forces.  It  is  important  to 
dev  elop  a  rr.ilitary  version  of  Table  2  above  to  reflect  this 
dif f erence . 

Warehouse  inventory  requirements  (i.e.,  average  annual 
dollar  value  cf  inventory)  for  each  of  the  five  representative 
drugs  was  requested  frorr.  the  sarr.e  USTF  Material  Management 
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Departrr.ent .  Kgair.,  ai  with  the  j hc,r~.aci er ,  sorr.e  Material 
Managerr.er.t  Dej  trr.er.t;  lir.itec  their  research  to  a  sir.gle  KDC 
for  each  drug.  Additior.al  cost  data  (e.g.,  carrying  costs, 
ordering  cost,  etc.)  was  solicited  in  an  atter.pt  to  gauge 
their  effect  on  savings,  in  addition  to  stock  consolidation, 
resulting  fror  MSP  centralization.  Three  of  the  five  USTFs 
1 .  e  .  ,  S 

requested  information.  The  documents  used  tc  request  the 
above  infcrmation  appear  in  Appendin  E. 

Eeycnd  th^  cost  ci  stock  held  in  individual  UETF 
pharrr.aci  es  ,  which  is  minimal  ccm.pared  tc  tctal  inventories,  it 
is  important  tc  determ.ine  the  dollar  amount  of  inventory 


f  i  .  e- .  .  San  Diego,  PcrtsriOuth,  and  Letterman)  provided  the 


ting  th-  number  of  prescrig t icns  being  filled, 


The 


calculations  are  identical  as  for  the  determination  of 
pres  cripticns  filled,  but  are  based  cr.  average  annual 
inventories  maintained  in  TETF  warehouses  and  percentage  of 
total  annual  average  inventory  value.  Again,  insufficient 
data  vcc  available  tc  produce  a  valid  estim.ate.  Table  S 
therefore,  is  for  illustrative  purposes  only.  .As  shewn  in  the 
table,  the  inclusion  of  the  shadow  population  would  require 
the  value  of  USTF  warehouse  stock  to  increase  under  the 
current  mc-d:  cation  distribution  system,. 


mV 


he  useability  of  these  estimates  will  be  greatly  enhanced 


W>  • 


*  A  more  scientific  selection  of  representative  drugs  which 
m.ust  tc  representative  in  terms  of  volume  dispensed  and 
inventory  dollar  value. 
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*  TeV' I C2  rer.t  of  data  revealing  the  volume  of  drug 

dispeneir.s  by  drug  and  USC2  cl  era,  and  percentage  of 


della: 


value  of  rnilito: 


.nveni oner  . 


*  The  ccllecticn  cf  preacription  data  ano’  inventory  values 
for  all  appropriate  (i.e.,  those  normally  prescribed  as 
ir.ainter.ance  medications)  forms  and  strengths  of  a 
selected  drug. 

*  Collection  and  use  of  actual  historical  and/cr  concurrent 

data  representing  at  least  two  years  cf  the  current 
system's  operations 


B.  DEMAND  ANALYEIC 

Once  the  demand  data  above 
an:ly:  :”  tc  fcrecast  Iccistics  requirements.  Cf  particular 
inter -st  are  capacity  re qui r emients  necessary  to  handle  demand 


.  r  e r. 


^  - - -  V  -  4 

aggr 

.  A  ..  J? 

uci..a..‘.4 

fer  all  miaint  enance 

.  0  n  s  w ill  net 

vary 

m.uch  over  shcr 

t  periods  cf  time,  and 

-  V  e.  j  . .. 

v;  ■  *  ^ 

the  exception 

of  a  long-term,  upu-ard 

A  ....  w  U  W  C  A  Cs 

trend  is  predicted 

based  on  forecasts  of 

4.  V  - “I  - 

beneficiaries 

over  45  years  cf  sge 

?  r  ^  ...  A  V  - 

~  -  r  •  • 

.rce  Analysis 

and  Planning  System. 

f  ^  ^  f*  \ 


F.Arr  cor.tines  data  from,  the  Fiscal  Year  1992  Program 
Objectives  Memorandum,  personnel  end  strength  figures,  and 
retiree  and  dependent  data  provided  by  the  DoD  Com.ptroller  and 
Actuary,  respectively.  RAPS  projects  a  9.3%  increase  in  the 
beneficiary  population  aged  45  years  and  over  (2,740,078  in  FY 
1989  to  2,995,049  in  FY  1995  including  catchment  and  non- 

.  CCN'JS  by  FY  1999.  In  ccm.parison,  total 


catchm.ent)  residing 
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Fcr  purposes  of  illustration  only,  the  ratio  of  increase 
is  estimated  tc  be  1:1.  This  relationship,  assuming  it  is  a 
linear  one,  and  using  aggregate  demand  as  determined  from  the 
example  in  Section  A  for  FY  91  as  a  base  (includes  shadow 
population),  is  displayed  in  Table  1C.  Ey  FY  190?  the  number 
of  prescriptions  to  be  filled  by  a  MSP  system,  shows  an 
increase  of  6.8%  over  FY  1991  demand. 
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The  derr.ar.d  fcr  individual  pharrr.areuticala  rr.c  y  be  expected 
t:  rhcu  race  variaticn  ever  tiir.e  and  to  be  less  sn.ooth  than 
aggregate  derriand  for  prescription  services.  Sorc.c  causes  fcr 
variations  would  include: 

*  Physicians  often  prescribe  different  drugs  for  the  sarrie 


*  The  onset  of  a  particular  illness,  and  therefore  the  drug 
that  will  be 
with  certainty. 


that  will  be  required  to  treat  it,  cannot  be  predicted 


*  Not  knowing  hov?  long  a  patient  will  have  to  stay  on  a 
particul  ar'inedicaticn. 


;^^  r  ^  O  Q  C  ^ 
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FRESCRIFTIG!'  DEMAND  ?ERCE!’TACE  CRANGE  (FY?1  TO  FY??'  -  €.8% 
It  would  therefore  be  rr.ore  appropriate  to  attempt  to 
forecast  demand  over  mruch  shorter  time  periods.  Historical 
projection  methods  based  on  past  data  provide  reasonable 
orecasts  fcr  periods  extending  out  to  about  six  months 
(Ballou,  1985,  p.83). 

Item  derriand  forecasts  are  used,  along  with  the  inventory 


nanagerr 


,  ^  - - V 

t'  -  -  i- 


chesen,  to  deterriine  inventory 
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require-ir-t  I  t::.  rr.eet  r.crmal  demand.  The  amount  of  safety 
stcok  required  is  a  function  of: 

*  Lead  time  variability. 

*  The  level  cf  custoir.er  service  to  be  provided. 

*  The  demand  distribution  or  pattern. 

The  latter  information  is  also  used  in  determining  savings 
from  stcck  consolidation  efforts  brought  about  by  centralizing 
ihe  di  r  re'i-i“Tj  --  medications  in  an  MT?  environment.  Stock 
cons  cl  idaticn  is  exam.ined  in  Chapter  VI  in  analysing  ccsts 
assericte:'  with  different  MS?  alternatives. 

Ir.  order  tc  determ.ine  the  distrikuticn  of  dem.and  for  an 
hirtcrirrl  :':t?  (e.g.,  pr  es  crip  t  i  or.s  filled'  can  be 

analyzed  over  a  peric-d  cf  tirr.e,  preferably  tv:o  years.  The 

Tieg:  Naval  Hospital  outpatient  pharrr.acy  for  April  through 
Sep''em.ber  ISri  is  shown  in  Figure  ?.  The  derr,and  for 

vy  “  -  •“4-  ^  ^  ^  C*V»^**  a  ^  ^ 

^ ,  'z ^  ^  *.Cv.  *jtr  .v-.  £**0^  a 

-3r-*  ^  rv-r^n-i  r'— ^  ^  c.  -Frvv* 

w^C'c*.  .c,  —  ^  .  W-.u*i  OTTi  Cl*  y  wA*e  v  .  I  O  i 

a  short  six  rrionths  period,  however,  it  is  difficult  to  draw 


Demand  over  geographic  area  does  not  appear  tc  be  a  factor 
in  the  analysis  in  this  thesis.  However,  it  would  be  required 
to  aid  in  deciding  where  to  locate  MSPs.  Since  the  exclusive 
m.eans  cf  delivery  of  medications  to  custcm.ers  fromt  MSPs  is 
through  the  T.S.  Postal  Service  and  United  Parcel  Service 
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A  lEUPROFEN  0  ALBUTEROL  +  FUROSEKIDE 
□  L’lFEDIPIKE  X  DIPHENHYDRAMINE 


Deir.and  Distribution  by  Month  for  Five  Drugs  at  NH  San  Diego 

Figure  3 

(UPS),  the  impact  on  costs  and  service  level  of  a  facility's 
proximity  to  service  hubs  and  the  market  must  be  considered. 
(Horgan,  19S9,  p.V-9) 

With  knowl edge  of  the  aggregate  demand  for  services  (i,e., 
number  of  prescriptions  to  be  filled  over  time),  it  is  now 
possible  to  investigate  the  best  way  to  provide  these 
services . 
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IV.  LOGISTIC  SYSTEM  ALTERNATIVES 


Figure  1  in  Chapter  I  shows  the  existing  medication 
distribution  system.  In  this  chapter,  the  advantages  and 
disadvantages  of  three  possible  MSP  alternatives  with  which  to 
augment  this  system  are  considered.  One  of  these 
alternatives,  to  locate  MSPs  with  existing  USTF  pharmacies 
(either  all  cr  a  select  few),  appears  to  be  impractical. 
Generally,  there  isn't  adequate  space  for  expansion  within 
USTFs  to  accommodate  even  lim.ited  MSP  operations.' 

The  remaining  two  MSP  alternatives  are: 

*  Create  a  stand  alone  MSP  or  multiple  MSPs. 

*  Contract  for  MSP  services  from  sources  outside  DoD. 
Further,  there  is  no  reason  why  these  alternatives  cannot  be 
combined  to  meet  requirements. 

In  examining  alternative  approaches  to  obtaining  the  goals 
of  improved  customer  service  and  reduced  operating  expenses, 
it  is  important  tc  understand  how  they  will  interact  with 
existing  systems.  For  example,  it  is  not  reasonable  to  expect 
the  existing  DoD  supply  distribution  system  to  change  very 
much  to  accommodate  this  new  sub-system,  thus  allowing  little 
flexibility  or  innovation  to  cut  costs.  Further,  it  is 

^Phone  interviews  on  21  October  1991  with  LCDR  C.  Beneke  from 
the  Defense  Medical  Facilities  Office  (DMFO),  Defense  Medical 
Systems  Support  Center,  and  Mr.  F.  Webb  from  the  Facilities  Branch 
(BUMED-42),  Bureau  of  Medicine  and  Surgery. 
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expected  that  those  beneficiaries  not  currently  obtaining 
medications  from  U£TF  pharmacies  will  use  a  DoD  MSP  service, 
thus  increasing  system  costs  while  decreasing  CHAMPUS 
expenses . 

A.  STAND  ALONE  MSP 

While  it  is  possible  to  exclude  existing  USTFs  as 
potential  MS?  sites  through  discussions  with  knowledgeable 
persons,  the  possible  configurations  for  a  stand  alone  MSP 
system  would  be  greatly  aided  by  coir.puter  simulation. 
Sim.ulation  aids  in  the  analysis  of  such  factors  as: 

*  Number  and  location  cf  M$Ps  and  warehouses. 

*  Different  customer  service  levels. 

*  Transportation  miode  or  distance. 

Sensitivity  analysis  helps  to  determine  which  alternatives 
will  deliver  the  desired  level  cf  customer  service  for  a  given 
cost,  or  vice  versa. 

Within  the  lim.ited  tiir.e  allotted  to  thesis  preparation, 
it  was  net  possible  to  exam.ine  sensitivities  using  computer 
simulation.  An  appropriately  designated  working  analysis  team 
as  described  in  Chapter  I  might  even  decide  it  is  too 
expensive  to  pursue.  In  any  event,  the  focus  of  this  thesis 
remains  the  formulation  of  a  rriethodol ogy  to  determine  savings 
resulting  froiri  the  consolidation  of  maintenance  medication 
dispensing  within  a  MSP  system. 

A  stand  alone  system,  of  MSPs  pivots  around  the  question 
of  what  is  the  optimal  num;ber  and  combination  of  MSPs  and  the 
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warehouses  which  serve  therri.  Figure  4  diagrams  a  system  with 
a  single  super  MS?  served  directly  by  suppliers,  through  a 
single  intermediate  warehouse,  and  multiple  warehouses. 
Figure  5  diagrams  a  systemi  with  multiple  MSPs . 

The  function  of  an  intermediate  warehouse  is  to 
consolidate  orders  from,  suppliers  to  take  advantage  of  cost 
savings  associated  with  shipping  full  truck  or  car  loads. 
Replenishment  lead  time,  however,  may  be  adversely  affected. 
This  is  an  e-xample  of  an  idea  which  may  generate  some 
resistance  from;  the  existing  supply  system.. 

The  m.ain  advantages  of  a  single,  centralized  MSP  serving 
all  eligible  beneficiaries  include: 

*  The  ability  to  take  maximum  advantage  of  USTF  system  wide 

stock  consolidation  savings. 

*  The  potential  to  design  and  operate  a  highly  efficient 
pharm.acy  operation  based  on  having  the  day’s  workload 
of  prescriptions  available  at  the  start  of  the  production 
shift . 

*  Reduced  custom.er  waiting  timie  at  individual  USTF 
outpatient  pharm.acies  due  to  reductions  in  USTF 
outpatient  pharmacy  workload.  This  will  occur  only  to 
the  extent  staffing  is  not  cut  commensurate  to  workload 
reduction . 

*  Lower  transportation  and  inventory  costs  than  multiple 
smaller  MSPs. 

Disadvantages  include: 

*  Lack  of  backup  mail  order  capabilities. 

*  Disruptions  accompanying  opening  up  new  distribution 
channels . 

*  A  reguirem.ent  for  a  major  investment  in  facilities, 
equipment  and  manpower. 
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ALTERN?.TIVE  SUPPLIERS  WAREHOUSES  MSP  CUSTOMERS 


Single  Centralized  MSP  Alternatives 
Figure  4 
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Multiple  Centralized  MSP  Alternatives 
Figure  5 
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*  The  potential  for  higher  operation  costs  to  ensure 
control  versus  multiple  sm.aller  MSFs . 

In  addition  to  the  advantages  for  the  single  MSP  option, 
other  advantages  of  a  multiple  MSP  system  are: 

*  The  existence  of  a  backup  mail  order  capability. 

*  The  potential  for  better  operational  control  due  to 
smaller  facility  size. 

*  More  location  options. 

Disadvantages  include: 

*  Less  stock  consolidation  savings, 

*  Greater  investment  costs  to  the  extent  services  duplicate 

those  cf  a  single  centralized  MSP. 

*  Higher  supplier  transportation  costs  and  requirement  to 
carry  moie  inventory  to  provide  the  same  customer  service 
level  as  a  single  centralized  MSP. 

Factcrs  to  consider  in  deciding  where  to  locate  a  single 
or  m.ultiple  free  standing  MSPs  are  the  same.  These  factors 
m,ight  include: 

*  Proxim.ity  tc  the  USPS,  UPS  hubs,  and  DoD  supply  centers. 
MS?  location,  in  this  regard,  is  important  to  rapid 
prescription  turnaround  time  and  lower  shipping  costs. 

*  Proximiity  to  suppliers  to  m.inir.ize  shipping  costs. 

*  Proximity  to  existing  supply  lines  to  minim, ize  shipping 
costs . 

*  Ability  to  miake  use  of  existing  facilities  and  land  to 
minimize  capital  investmients . 

*  Availability  of  an  appropriate  inf ra.3tructure  at  a 
reasonable  cost  to  support  the  facility. 

*  Availability  of  required  manpower  at  a  reasonable  cost 
with  the  appropriate  skill  mix. 

*  A  desirable  quality  of  life. 

*  Low  area  construction  costs. 
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These  locatior:  factors  are  mentioned  here  because  they  can 
greatly  affect  the  cost  of  the  final  distribution  system 
design.  Some  of  these  factors  are  used  in  the  cost  analysis 
developed  in  Chapter  VI.  Others  are  not  since  they  do  not 
affect  the  choice  of  a  system,  but  only  where  to  locate  it. 

As  explained  earlier,  the  proximity  of  an  MSP  to  its  customers 
is  not  a  major  factor  since  medications  are  mailed  or  shipped 
to  them.  However,  whereas  UPS  has  an  excellent  record  of  on 
timie  delivery,  U.£.  Postal  Service  delivery  is  miuch  m.ore 
variable.  This  is  especially  true  for  miail  delivery  from,  one 
coart  tc  the  other.'  Since  less  variability  is  a  positive 
factor  in  custorr.er  satisfaction  (i.e.,  m.ore  certainty  about 
prescription  turnaround  time),  this  fact  is  an  argument  for 
locating  a  single  MSP  facility  in  the  center  of  the  country  or 
having  at  least  two  MSPs  (e.g.,  one  on  each  coast). 

One  other  location  question  requires  investigation. 
Locating  MSPs  next  to  major  m.ilitary  or  DoD  supply  centers 
will  have  a  positive  im.pact  on: 

*  Reducing  transportation  costs. 

*  Minimizing  inventory  requirements. 

*  The  potential  to  avoid  duplication  of  purchasing  and 
receiving  services. 


'Interview  on  6  September  1991  with  Dr.  C  Trietsch,  Associate 
Professor  of  Operations  Management  and  Logistics,  Naval 
Postgraduate  School,  Department  of  Administrative  Sciences, 
Monterey,  CA, 
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E.  CONTRACTING  OU 


Under  this  alternative  one  must  consider  contracting  out 
for  all  or  part  of  the  required  service.  The  potential 
providers  of  MS?  services  are: 

*  Private  sector  for-profit  companies. 

*  AARP,  a  nonprofit  organization. 

*  VA. 

The  private  sector  and  AAF.F  may  be  excluded  due  to  the 
fact  that  the  government  commands  a  significant  price 
advantage  in  purchasing  pharmaceuticals.  This  can  be  as  high 
as  SC*!*'  and  cannot  possibly  ke  e.xpected  to  be  absorbed  by  the 
private  sector.  There  is  the  possibility,  however,  of 
providing  tl.e  required  pharmaceuticals  to  these  sectors  as 
gcvernment  furnished  supplies  to  be  used  only  in  filling  DoD 
prescriptions . 

These  government  discounts  have  decreased  significantly 
for  pharmiaceutical  s  p'^J^'chased  under  the  Federal  Supply 
Schedules  due  to  the  passage  this  year  of  PL  101-508  Title  4 
(i.e.,  the  Pryor  Amendment ) .  This  law  requires  pharmaceutical 
manufacturers  to  sell  their  products  to  health  care  providers 
serving  Medicare  program  patients  at  the  lowest  price  charged 
to  preferred  customers.  This  requirement  exempted  DLA  depot 
stocked  items,  however,  so  DoD  still  retains  a  price 


(MED-1 


Phone  interview  on 
3),  Washington,  DC 


September  1991  with  LT 


T. 


Mahara,  BUMED 
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advantage.  Further  DoD  and  VA  exemptions  to  this  legislation 
are  being  sought  frorr.  the  Congress." 

The  VA  currently  is  in  the  process  of  centralizing  its  MSP 
system  within  its  four  regions  (i.e..  Northeast,  Southern, 
Central,  and  Western).  They  have  tested  the  centralized 
concept  on  the  East  and  West  Coasts,  and  found  it  provides 
superior  service  at  reduced  cost  to  maintaining  MSPs  at  each 
individual  VA  hospital.  These  new  centralized  KSPs  will  rely 
heavily  on  automated  filling  of  prescriptions." 

Under  the  current  climate  of  huge  budget  deficits  and  a 
shrinking  Del  budget,  sharing  agreerrients  between  government 
agencies  are  highly  desirable.  Any  sharing  agreement  will 
have  to  be  carefully  negotiated,  and  a  make/buy  analysis 
performed  following  the  selection  of  the  favored  in-house 
distribution  system.  The  overwhelming  advantage  of  this 
alternative  is  that  drug  stocks  and  workload  can  be  reduced 
syst  err.-wide  without  additional  capital  investments  in 
facilities  and  equipment. 

C.  CRITERIA  FOR  SUCCESS 

It  is  important  to  determine  criteria  for  success  as  a  means 
to  evaluate  results  provided  by  any  test  of  the  chosen  system. 

"Phone  interview  on  12  September  1991  with  Mr.  J.  Morgan, 
Deputy  Assistant  Secretary  of  the  Navy  for  Support  and  Families, 
Washington,  DC. 

•  * 

•‘Phone  Interview  c.n  24  September  1991  with  Mr.  J.  Ogden, 
Director,  Pharmacy  Operations,  Veterans  Administration,  Washington, 
DC. 
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They  are  also  useful  in  ccmmunicating  results  to  the 
rr.ar.age~er.t  supervisory  committee  who  will  have  to  present  the 
proposal  to  DoD  decision  makers. 


Criteria 

for 

success 

can  be  developed  from 

policies 

provided  to 

the 

analysis 

team  by  managemient , 

and  where 

app 1 icabl e , 

from 

performance  statistics  obtained 

from  the 

current  DoD  medication  distribution  system  and  existing  MSP 
logistics  systems.  One  source  of  criteria  is  requirements 
related  to  service.  Service  categories,  in  addition  to  the 
level  of  customier  service  a  systemi  provides,  include: 

*  Response  tirrie  or  service  cycle  -  "...the  time  elapsed 
from  receipt  cf  a  customer  order  until  the  goods  are 
delivered  to  the  customer." 

*■  Shipping  accuracy  -  "...the  ratio  between  the  number  of 
shigm.ents  tha'.  have  the  right  items,  correct  count,  and 
correct  address,  and  the  total  number  of  shipments  in  a 
given  time  period." 

*  Shipment  condition  -  "...the  ratio  between  the  number  of 
shipments  delivered  in  good  condition  and  the  total 
num.ber  of  shipments  dispatched."  (Robeson,  1SS5,  pp.l68- 
16?) 

Inf  orm,at  i  or.  on  the  latter  two  service  categories  for 
commercial  MS?  operations  is  anecdotal,  but  is  apparently  no 
worse  than  any  other  type  of  pharmacy  system  (Korgan,  1989, 
p.VI-6) . 

Unit  costs,  inventory  turnover  rates,  and  staffing  may 
also  be  compared;  however,  this  is  only  appropriate  to  do 
between  facilities  or  systems  of  similar  size  and  scope. 
Horgan  (1989)  provides  most  of  this  information  for  the 
commercial  MS?  system.  Ke  reports,  however,  that  pharmacies 
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participating  irx  his  study  did  not  provide  full  cost 
disclosures  for  industry  corr.petition  reasons. 

Each  distribution  system  alternative  described  above 
carries  with  it  a  profound  effect  on  the  levels  of  inventory, 
(a  major  cost  factor),  that  ultimately  will  be  required  for 
efficient  and  effective  operation.  Inventory  levels  are  also 
a  function  of  the  inventory  system  under  which  it  is  managed. 
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V.  INVENTORY  MANAGEMENT 


The  objective  of  inventory  management  is  to  "...establish 
the  order  quantity  level  and  the  timing  of  the  placement  of 
the  order  that  will  minimize  total  inventory  costs."  (Ballou, 
1985,  p.359)  At  its  simplest  level,  management  decisions 

involve  trade-offs  between  the  cost  of  carrying  inventory,  the 
cost  cf  procurement,  and  out-of -stock  penalty  costs.  These 
costs-  are  affected  by  such  factors  as: 

*  Temand  and  lead  time  variability. 

*  Customer  service  level  . 

*  E::isting  systerr.  inventory  practices. 


A.  MANAGEMENT  SYSTEM  SELECTION 

Inventoiy  management  systemi  selection  will  be  heavily 
influenced  by  the  choice  of  a  distribution  system  alternative. 
For  example,  existing  storage  space  lir.itaticns  or  the  design 
cf  new  space  will  affect  the  size  and  frequency  of  supply 
replenishment.  Consideration  m.ust  also  be  given  to  the 
internal  operation  of  a  MSP,  the  design  of  which  is  an 
important  part  of  the  task  assigned  to  the  analysis  team. 

For  an  exam.ination  of  the  work  flow  processes  of  a  USTF 
outpatient  pharmacy,  the  reader  is  referred  to  Bosch  (1991). 
In  his  thesis,  Bosch  uses  Total  Quality  Management  theory  and 
tools  to  show  how  outpatient  pharmacy  operations  may  be 


imr  r cvec . 
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The  process  of  filling  prescriptions  at  an  MS?  can  be 


con'.pared  to  a  rr.ul  t  i -product  rr.anuf  actur  ir.g  assembly  process. 
At  a  MS?,  orders  (i.e.,  prescriptions)  are  received  by  mail, 
fax,  or  electronic  mail.  Once  sorted,  they  are  delivered  to 
an  assembly  queue  for  a  particular  shift.  Assemblers,  whether 
human  or  machine,  pull  the  appropriate  medication,  place  it  in 
the  appropriate  container,  and  push  it  out  to  be  shipped  to 
customiers.  Quality  checks  are  accomipl  ished  at  various  points 


The  advantage  a  .MSP  has  over  a  USTF  outpatient  pharmacy 
is  that  workload,  while  not  constant,  is  not  dependent  on  the 
randcm  arrival  cf  individual  customers.  However,  this  thesis 


V:  T  ’  -  t  -  -■  <- 1- 


with  the  mianagem^ent  of  inventory  prior  to  the  MSP 


prescription  filling  process  (i.e.,  bulk  stock  management  vice 


•r  stock; 


To  manage  bulk  stocks,  item  demiand  over  time  can  be 
forecasted  for  short  tim.e  periods  based  on  historical  data. 
Further,  since  demand  is  not  derived  (i.e.,  a  filled 
prescription  is  a  comipleted  order  and  not  part  of  a 
predictable  production  schedule)  it  will  be  m.anaged  under  a 
pull  system.  In  a  pull  system.,  supply  replenishment  orders 
originate  from  the  user  as  opposed  to  the  next  higher  echelon 
organization  pushing  supplies  into  the  pipeline. 

The  next  step  is  to  determine  the  methods  by  which 
inventory  requirements  are  set,  and  how  and  when  orders  are 
placed.  Currently,  USTFs  order  the  majority  of  their 


pharmaceuti cal  £  from  the  DLA's  Defense  Fersonnel  Support 
Center  (DPSC),  Philadelphia,  PA.  For  those  USTFs  with 
purchasing  authority,  remaining  requirements  are  procured 
directly  from  manufacturers  or  wholesalers,  for  the  most  part, 
using  pre-negotiated  Federal  Supply  Schedule  (FSS)  or  VA 
contracts . 


It  is  extremely  difficult  to  lim;it  the  num.ber  of 
com.merci'l  suppliers  of  pharmaceuticals  that  an  MSP  will  have 
to  deal  v:ith.  This  is  due  to  the  proprietary  nature  of  most 
drugs ,  and  the  requirement  to  provide  a  particular  drug 
without  substitution  wlien  a  physician  prescribes  it  by  name. 

Cn-T  way  tc  simplify  and  reduce  the  cost  of  the  inventory 
managem.ent  preoess  is  to  standardize  inventory  as  much  as 
pcssihle  'Eel  leu,  ISSf,  pi- .  281-2S2 )  .  This  can  be  done  by 
creating  a  standard  MS?  forir.ulary,  and  providing  this 
information  tc  those  who  write  prescriptions  and  who  use  the 


ir^ail  service  system.. 


:isicn  to  control  the  types  of 


1 0  bo  dispensed  by  M£?s  must  be  made  by  the 
mianagemier.t  supervisory  committee  since  physician  and  customer 
opposition  tc  the  lim.itations  is  to  be  expected  . 

The  required  use  of  traditional  supply  procurement 
channels  and  methods  provides  very  little  flexibility  in 
inventory  management.  Just-In-Time  (JIT)  ordering  systems  may 
be  practical,  however,  for  tablet  and  capsule  medications 
dispensed  by  automation.  Significant  dollar  savings  are 


possible 


through 


the  pr  ocur  em.ent  of  bulk  pharmiaceutical  s 
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E.  CUSTOMER  £:  aVICE  LEVEL 

For  political  reasons,  the  customer  service  level  must  be 
s-it  by  the  management  supervisory  comrr.ittee.  It  is  the  key  to 
determ.ine  the  amiount  cf  safety  stock  helc  in  inventory  to 
cover  the  tim.e  b^etueen  order  placemients  and  receipts. 

I',  often  used  and  easily  understood  customer  service  level 
definition  is  the  probability  of  being  able  to  fill  a 
custom.er's  order  out  of  existing  inventory.  For  example, 
setting  a  service  level  of  99%  requires  that  an  average  of  99 
prescriptions  out  of  100  will  be  filled  immediately. 
Pres cripti cns  not  filled  due  to  stockout  will,  of  course,  be 
filled,  but  at  the  added  expense  of  going  off-line  to  do  so. 
Prescription  turn-around-time  will  be  adversely  affected  as 
well.  Currently,  USTFs  managing  Navy  Stock  Fund  (NSF)  assets 

"Phone  interview  of  3  October  1991  with  Mr.  E.  Sherman, 
Product  Manager  (Retired),  Sobering  Corporation,  Kennelworth,  NJ. 
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are  required  to  set  their  customer  service  levels  or  fill  rate 
at  85%  or  higher.  *“■  The  thre-c  rerortir.g  USTFs  ir.  this  thesis 
indicated  they  are  operating  at  90%,  96%,  or  97%. 


C .  EOQ  MODEL 

The  EOQ  model  and  its  derivatives  have  a  number  of 
advantages  in  calculating  inventory  levels  for  large  numbers 
of  individual  items.  Though  the  basic  model  assumes  that 
demand,  lead  tim.e,  and  costs  are  known  with  certainty,  it  can 
be  made  to  account  for  somie  differences  and  still  retain  its 
sim.plicity  in  calculation.  Quantity  discounts,  storage 
1  imi tati cnr  ,  unshared  storCige  space,  and  dem.and  and  order  lead 
timie  variations  car.  be  dealt  with  directly  or  at  least 
appronirr.atec. .  Once  the  EOQ  is  established  and  the  safety 
stock  quantity  is  det  e  rrr.ined ,  then  the  reorder  point  can  be 
calculated. 


Quantity  d.scounto  on  purchases  of  pharmaceuticals  should 
only  be  taken  where  inventory  turnover  is  high  enough  to 
ensure  customers  have  sufficient  tim.e  to  use  them  before 
expiration  dates  are  reached.  There  is  the  further  danger  of 
waste  due  to  drug  recalls,  or  the  development  of  new  drugs  or 
treatm.ent  procedures  rendering  stocks  obsolete. 


•'Fleet  Material  Support  Office  (F.MSO)  Instruction  4400. 12J, 
Instructions  for  .Manaoemient  cf  L’av/  Retail  Supply  Suppcrt  System 
Material .  8  March  1989 
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D.  LEAD  TIKE 


Safetv  stcc!-:  is  required  to  counter  the  effects  of  demand 
and  lead  time  uncertainty.  Under  the  current  state  of  the 
art,  the  EOQ  model  becomes  complicated  when  the  attempt  is 
made  to  account  for  both  demand  and  lead  time  uncertainties. 
Instead,  lead  time  may  be  taken  as  a  given  and  an  approximate 
solution  is  derived.  (Ballou,  1985,  p.388) 

Procurement  Adrr.inistrative  Lead  Times  (PALT)  ,  however,  are 
far  frcr  certain  in  the  DcD  supply  system.  PALT  includes  the 
time  it  takes  the-  ordering  facility  to  process  an  order  and 
fci  the  supplies  to  arrive  from  the  supplier.  Ordering 
facilities  should  he  able  to  fairly  estimate  the  time  it  takes 
them  to  process  an  order.  The  remaining  PALT  is  more 
uncer  tain . 


When  dealing  with  DoD  supply  organizations,  shipment  lead 
tirr.es  are  based  cn  the  priority  assigned  to  the  order  by  the 
ordering  facility.  Each  priority  code  provides  the  ordering 
facility  with  a  lead  tiiTie  window  within  which  they  can  expect 
to  receive  their  order.  For  example.  Navy  USTFs  requesting 
routine  replenishment  ca.n  expect  to  receive  their  order  within 
30  to  ?0  days  frcmi  receipt  of  that  order  by  a  DoD  supplier. 
The  ordering  facility  can  either  use  the  longest  expected  lead 
tim.e  or  track  lead  time  to  determine  its  distribution  and 
select  a  lead  time  with  an  acceptable  probability  of 
occurring . 
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Sorr.c  disc:  e  ti  CT.  in  the  management  of  lead  times  and 
tianspcstat ion  selection  is  allowed  when  purchasing  directly 
ron.  commercial  corr.panies.  Reduction  in  lead  time  and 
variability  to  achieve  smaller  inventories  is  a  matter  of 
choosing  to  spend  more  money  on  a  faster,  more  reliable  form 
of  transportation,  or  choosing  better  vendors. 

With  the  required  decisions  made  regarding  inventory 
management  choices  (i.e.,  maintain  status  quc),  it  is  now 


possible  to 


ci —  g.. 


costs  to  each  distributicn 


;yst  err 


alternative  for  com.parison  purposes 
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VI.  COrT  ANALYSIS  AND  EVALUATION  OF  ALTERNATIVES 

Th'c  gocl  of  this  chapter  is  to  describe  a  method  to  obtain 
a  least  cost  alternative  from  those  identified  in  Chapter  IV. 
Taking  a  micro-level  view,  alternatives  would  be  tested  for 
sensitivity  to  different  levels  of  customer  service. 
Different  alternatives  will  exhibit  differing  amounts  of  cost 
savings  cr  in cr e; ses  based  on  how  the  system  is  set  up  (e.g., 

c.r.'w.  C'i. 

mcde,  degree-  cf  production  automation,  etc.  )  . 

This  thesis,  however,  is  concerned  with  making  a  decision 
at  the  r.'.ncr 0- 1  ovo  1  .  Therefore,  alternatives  are  compared  at 
single  customer  service  level  only,  since  the  overall 
objective  is  to  show  that  savings  from  centralisation  will 
justify  the  adcption  cf  a  MS?  service.  The  customer  service 

-  ^  •  •  -  -  -  T  w  c.  w  c  ^  -  i  ti  i.  r . .  i*£  u.  l1  C  0.. . 

As  the  hyv othet ical  examples  will  illustrate,  costs  for 
each  alternative  chosen  for  analysis  are  projected  out  for  ten 
years.  Initial  investments  in  facilities  and  equipment  are 
made  at  the  beginning  of  year  0.  One  year  is  allowed  for 
construction.  Initial  investment  in  inventory  is  made  at  the 
end  of  year  0,  but  is  negated  by  an  expected  one  time  savings 
from  stock  consolidation  DoD-wide.  Operating  costs  are 
incurred  at  the  end  of  each  year  (beginning  with  year  1),  and 
are  als"  partly  negated  by  expected  savings  from  consolidation. 
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The  net  present  va'ue  (h'?V)  is  determined  for  each 
clternative.  A  positive  h’rV  will  indicate  the  alternative  is 
worthy  of  cons i der a t i on  given  that  it  will  improve  medicaticn 
distribution  services  for  a  lower  overall  total  cost.  If  all 


alternatives  show  a  negative  h’FV,  the  least  negative  will 


provide  the  best  return  if  the  decision  is  made  to  institute 
KS?  services. 

Only  those  alternatives  showing  the  greatest  promise  of 
savings  frcr.  steel;  consclidaticn,  through  the  centralization 
of  y.£?  Services  ai  three  or  fever  Iccaticns  or  by  contracting 
evt  ,  c.v  c.:.:  lyzed. 


A.  KTLEVANT  CCSTG 

Three  categories  of  costs  useful  in  analyzing  alternative 
systems  in  order  to  compare  them  with  each  other  and  then  to 
the  current  system,  arc: 

*  Relevant  costs:  out-of-pecket  costs  and  those  not 


ri:-:ed  rests:  costs  that  do  net  vary  over  sorrse  relevant 
level  of  production  vclum;e. 

*  Variable  costs:  costs  that  vary  as  production  volume 
varies . 

Estim.ated  costs,  whether  fixed  or  variable,  must  be 
relevant  to  the  decision  to  alter  the  current  medication 
distribution  system.  Costs  must  also  be  compared  using  the 
same  time  span.  An  annual  comparison  seems  appropriate  to 
this  study,  and  mrust  account  for  the  additional  workload 
expected  from,  the  shadow  population. 


53 


?.t  a  rriinimun,  the  following  relevant  costs  would  be 
ccr.ruted  fcr  cor.rarative  purroses: 

*  Investments  in  facilities  and  equipment. 

*  Investrrier.t  in  inventory. 

*  Inventory  carrying  costs. 

*  Cost  of  operations  (e.g.,  labor,  utilities,  maintenance, 
etc.: 

*  Transportation  costs  (based  on;  mode,  distance,  rate 
structures,  and  in-transit  inventory  carrying  costs). 


ror  reasons  citeu  :  ow  Uranspcrtaticn  C( 
in  the  cost  analysis  examples. 

T:  calv.lste  the  cost  of  fscilities,  the  Defense  Medical 
Dacilities  Office  (OMro)  provided  a  rough  dollar  cost  per 


:csts  are  not  included 


square  foot  of  C€?  to  constr 


acuities  necesj 


to  handle 


rejected  capacity  requirements  They  also  pointed  out 
that  this  cost  usuld  vary  significantly  depending  on 
geegraphi:  location  of  the  facility.  Where  facilities  already 
e:-:ist  without  alternative  uses,  of  course,  it  is  appropriate 


e  on.y 
•*•  £  -  - 


costs  necessary  to  make  them  suitable 


jace  IS  to  be 


’•--"-■ed  rather  than  constructed  or 


purchased,  annual  lease  costs  should  be  used. 

Facility  size  is  based  on  the  number  of  prescriptions 
expected  to  be  filled  at  that  facility.  Excerpts  from.  A  DoD 
Space  Flanr.inc  Criteria  guide  of  1  August  1921,  provided  by 
DMFC ,  provides  a  means  of  converting  number  of  prescriptions 
filled  into  pharmacy  square  footage  requirements.  The  guide 
is  used  i."  this  thesis,  though  it  is  recognized  the 
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distribution  type  space 


requirement  is  really  f' 
r?ther  than  a  pharmary. 

The  facility  must  be  alle  to  empanel  capacity  to  meet 
growinp  dem.and.  Using  the  FY  1S9?  prescription  filled 
projection  of  11,  f?"!,  239  from.  Table  10  and  DcT  space  planning 
criteria,  the  cost  of  facilities  is  as  follows: 

*  Single  MSP:  11,665,239  prescriptions. 

(900  sqft  +  (11,610,239  *  100,/i: ,  COC )  )  *  $6c  =  $7,956,162 

*  Two  MSPs :  5,932,620  pres cr ipt i ons  each, 

♦  f  ^  ^  ^  ^  ^  ^  ^  ^  &  r  C  - 


Three  MS?s :  3,860,4:3  prescrip t i ons  each 


■?  *  /  -r  - 


iq..  x-,<-  —  z^—  .  s>C' 


O  = 


rs  r-  •i 

s  -  ,  V  V  -  , 


Inf  srrr.atr  cn  system.c,  e:^ucpr;.ent  purenases,  rns  ta. .  ati  on , 


.  .  c.  _  . 


■cats  should  also  be  included  (Kagee,  1967, 


p.  105}  Mrro?  :-.nd  the  VA  were  ashed  to  provide  scmie  of  these 
cost:  fer  different  sire  facilities,  but  wereur.ilrle  to  com.ply 


i-V-  A..’-,.. 


Facilities  and  equipm.ent  ccsts  are 
considered  one  tim.e  costs  given  this  thesis  does  not  analyze 
operations  out  beyond  ten  years.  Beyond  ten  years,  equipm.ent 
misy  have  to  be  replaced  cr  facilities  upgraded.  For  the 
following  !'?"  analysis  exam.ples,  investment  in  equipment  is 
set  at  20%  of  facility  construction  costs  as  follows: 

*  Single  MSP:  $7,956,162  *  20%  =  $1,591,232 

*  Two  MSPs:  $7,979,763  *  20%  =  $1,595,953 

*  Three  MSPs:  $8,003,763  *  20%  =  $1,600,753 

Investm.ents  in  inventory  for  each  alternative  distribution 

-i.  --.4- - ’ 


ore  va*ueo  a 


ctual  cost,  the  estimation  of  which  is 
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key  to  a  determination  of  cost  savings  from,  consolidation. 
E^iycnd  an  initial  inventory  investment  at  the  end  cf  year  0, 
invenl:iier  will  increase  with  increased  workload  as  described 


in  Chapter  III.  Further,  an  inflation  rate  of  10.2% 


IS 


appropriate  to  factor  in  the  rising  cost  of  pharmiaceuticals 
which  have  been  rising  faster  than  the  general  inflation  rate. 

The  amc  stock  required  by  the  MSP  is  determined 

based  on  the  85%  FMSO  directed  customer  service  level  and 
;:':raticnr.  The  initial  investment  is  developed 
the  relative  frequency  cf  .monthly  dem>and  for  a 


dem:nr 


l.,..  u 

^  .--5 

drug  or  clc.cr  cf  drugs,  and  then  selecting  the  quantity  which 
will  ensure  that  55%  cf  all  orders  will  be  filled.  Inadequate 

Therefore,  for  purposes 


.  . . . :  ^  .  V  ^  -  r  -  e*  - - ^  c*  - 


cf  illustraticn  only,  a  single  MS?,  twc  MSPs ,  and  three  KSPs 


will  operate  with  60%,  70%, 


j.  _  J  nee 


cf  the  current  system.’: 


requi rem.ents  of 


,601,35 


c  C  fr  -  V  1 


e  3,  respectively  as 


lews  ; 


*  Single  MSP:  Initial  inventory  r equi r em.ent . 
$-40,601,33:  *  60%  =  $144,361,154 


■ctal  initial  inventory  requi r em.ent . 


$240,601,330  *  70%  =  $168,421,333 

*  Three  M£?s :  Total  initial  inventory  requirement. 
$240,601,330  *  75%  =  $180,451,433 


•’This  is  the  1390  calendar  year  inflation  rate  for 
prescription  drugs  as  identified  by  the  U.S.  Departm.ent  of  Labor, 
Eureau  of  Labor  Statistics,  CPI  Detailed  P.ercrt.  January  1991, 
p.l8. 
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TI.ere  figures  will  offset  by  the  ir.itiel  re 


ducticr.  in 


inver.t:ries  £yste--wide  e£tir.ated  to  be  $240,601,990.  The  net 
one  tir.c  savings  under  earh  alternative  is  as  follows; 

*  Single  MSP: 

Net  savings  =  $240,601,990  -  $144,361,194  =  $96,240,796 

*  Two  MS?s : 

Net  savings  =  $240,601,990  -  $16£,421,392  =  $72,180,597 

*  »'Cr'r'  • 

Annual  inventory  carrying  costs  are  a  function  of  the 
inventcsy  r^anageo'^en*  systerr.  used  and  the  nunber  of  warehouses 
suii'crting  the  syste::..  "Per  a  given  inventory  management 
systc;;;,  a:  th-  number  of  warehouses  increases,  the  regional 
inventoiy  needed  to -support  a  given  sales  level  increases." 
(Robvson,  1905,  ir.lSO-lOl)  Inventory  carrying  costs  include: 

*  Capital  costs  of  inventory  investment. 

*  Order  processing  costs-. 


*  8 1 0  r  c  g  e  s  g  a  c  e 


*  *  r-  '•  c.-.  . . - 

osts.  (Robes 

Determ.ination  of 

the  capital 

cost  of  inventory  is 

much 

m.c-re  aiprcpriate  to 

private  sector  enterprises  since 

it 

involves  knowledge  of 

al ternative 

types  of  investrrients  . 

For 

this  reason,  cost  of  capital  is  not  estimated  here.  Instead, 
this  thesis  focuses  on  the  different  levels  of  inventory 
investment  required  for  different  MSP  alternatives. 

Frcm.  the  author's  experience  and  the  data  provided  by  the 
participating  USTFs,  the  cost  to  process  a  normal  stock 
replenishment  order  is  apprcxim.ately  $65.  Ordering  costs 
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would  be  exierted  to  decline  wiib  z  reduction  in  inventories 
due  to  fewe:  crders.  Reductions  in  the  nuriber  of  orders 
placed  ore  o  source  of  coot  savings  due  to  consolidation,  as 
well  as  being  a  relevant  factor  in  comparing  alternative  MS? 
configurations , 

Storage  space  costs  are  largely  fixed  and  irrelevant  when 
costing  cut  inventcries.  Any  variable  storage  costs  (e.g., 
inventory  spot  chechsl  will  be  minimal. 

obvious  component  of  inventory  risl:  cost  is 


:ne 


. s  :  .  es  oencc-  u; 


to  a  drug  reaching  its  expiration  date,  or 


one  which  falls  out  of  favor  with  prescribing  physicians. 

m  ^  w  A  •  j  S  c  &  w<.  Jr  X  •  • 

histcri::!  data.  Intuitively,  one  m.ight  expect  inventory  risk 
costs  t:  be  reduced  as  inventories  are  reduced  through 

This  relationship  and  its  magnitude  can  only 


4.  . 

.  •  «.  V .  Ch.  •  V.  •  . 


Inventory  carrying  costs  have  been  estirr.ated  to  be  at 
least  25h  per  year  of  the  value  of  the  inventory  over  a  broad 
range  of  industries  (Robeson,  1585,  p.61S).  These  costs, 
heweve  ^  A*  ould  be  offset  by  a  sim.il  ar  25%  savings  system-wide 
for  a  net  positive  annual  savings  of  $60,150,498  (i.e.,  25%  * 
$240,601,980).  For  the  NPV  analysis  example  initial  carrying 
costs  are  as  follows: 

*  One  MSP:  25%  *  $144,361,194  =  $36,090,299 

Net  savings  =  $60,150,498  -  36,090,299  =  $24,060,199 

*  Twe  MSFs:  25%  *  $168,421,393  =  $42,105,348 

Ne"  savings  =  $60,150,498  -  $42,105,348  =  $18,045,150 
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Mcne-'  i,  4C-'  40-5  r  1•l«^  c'’'; 


*  Thr< 

Scvir.^i  =  $-",l?C,4?c  -  $45,112,873  =  $15,C:7,C25 


r}.c  V7.  v;as  asiied  to  provide  estirr.stes  fcr  anr.ua'  cpersting 
ccits  for  varicui  sized  operations,  but  were  unable  to  coT.pIy. 
The  average  annual  operating  cost  plus  profits  for  civilian 
KSFs  has  been  estirnated  to  be  20%  of  sales  revenue,  including 
costs  applicable  to  DoD  USTFs  worth  16.41%.  The  ren.aining  80% 
of  sales  revenue  is  the  actual  cost  of  the  pharmaceuticals 
dispensed . (Morgan ,  1989,  p.V-19)  For  a  FoT  TOTF  sales  revenue 

ost  cf  the  pharmaceutical s  dispensed. 


w  0  u  1  0.  e  c  u  a  t  e  t  o  the 


^  C.  V.  ;  « 


cf  ds*?  fcr  costs  cf  pharma reuti cal s  requires,  for 


v.straticr.  purpcses,  the  annual  cost  cf  drugs  dispensed  be 


v.-V  V^Z  ^TT.c.. 


inventory  fcr  each 


al'-.ernativi  multiplied  by  an  inventory  turnover  rate  cf  1C.  9 

- -  'O'?? 

V-«.  ^  £  /m  ^  V»»  1  ■». 

-•••.-•.cIa  ^  C-OSvw'  vsvu*U  ^ 

savings  from  system.-wide  consolidation  fcr  a  net  cost  savings 
cf  $430,362,274  (i.e.,  16.41%  *  ($240,601,990  *  10.9)). 

Annual  operating  costs  for  this  example  are  as  fcllcws: 

*  Single  ’'SF: 

16.41%  *  ($144,361,194  *  10.9)  =  $258,217,424 

Net  savings  =  $430,362,374  -  $258,217,424  =  $172,144,950 

*  Two  MSPs: 

16.41%  *  ($168,421,393  *  10.9)  =  $301,253,661 

Net  savings  =  $430,362,374  -  $301,253,661  =  $129,108,713 

*  Three  KSFs; 

16.41%  *  ($180,451,493  *  10.9)  =  $322,771,781 

Net  savings  =  $430,362,374  -  $322,771,781  =  $107,590,593 

Annua!  operating  costs  are  accrued  beginning  at  the  end 

of  year  1  and  are  projected  cut  eight  additional  years.  This 
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i’.  lurtrated  in  Table  11.  Cost  projections  take  into 
account  wcrblcad  increases  resulting  from  an  increase  in 
beneficiary  pcpulaticn  as  described  in  Chapter  II. 
KA^’CCMPTl’CTE  7111  CH-1  of  19S1  provides  annual  inflation  rates 
for  operating  funds  through  FY  1597 .  An  average  annual 
inflaticn  rate  of  3.67-=  is  used. 

Transportation  costs  of  shipments  to  USTFs  and  MSFs  by- 
suppliers  are  expected  to  rerr.ain  relatively  unchanged.  This 
v:ill  cccv:  if  y.’iTz  are  esteblished  cn  existing  DcD  bases  where 
svrrly  lines  are  already  in  place. 


E.  EVA.LTA^’IOF  CF  7*LTEF.NATIVES 

“valuation  of  alternatives  has  been  lirr.ited  to  those  which 
shov:  the  grea"-est  promise  for  savings  due  to  stock 

cons: 1 idat ion .  Thus,  the  focus  is  on  the  alternatives 
offering  the  greatest  amount  of  centralisation  tc  include: 

*  Ccnstructicn  cf  a  single  stand  alone  K£? . 

*  Ccnstructicn  cf  tv:  stand  alone  KSPs . 


Contracting  out  is  considered  in  Section  C. 

Table  11  presents  the  NPV  analysis,  using  the  costs  and 
savings  derived  in  Section  A,  required  to  cost  out  the  three 
MS?  alternatives.  An  initial  cash  outflow  for  capital 
investments  in  facilities  and  equipment  is  required.  This  is 
followed  by  a  one  time  net  cash  savings  when  the  initial 
investment  in  inventory  for  the  MSP  system  is  offset  by  stock 
draw-downs  at  individual  USTFs.  Finally,  both  annual 
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ir.ver.tc-j  carrvir.g  cci'ls  ar.d  opera*  ir.g  costs  for  tt.e  M£P 
sy;terr  rrcvid-;  r.et  cash  savings  through  cost  reductions  at 
UCTPs  .  7h-  r’?V  was  de*  errr.ined  using  a  10^  rate  of  return 

normally  acceptable  to  DoD. 

Khen  the  "TV  and  stoch.  consolidation  savings  for  each 
alternative  are  compared,  the  single  M£P  facility  alternative 
shows  the  greatest  prorrdse.  This  comparison  is,  of  course, 
far  from  the  whole  story,  and  is  illustrated  only  to  reveal 
the  great  pctentii.l  for  cost  savings  through  consolidation 


T-.z  di.:;u:sei  in  £ectio:.  ,  the  potential  savings  due  to 
stcc!:  cons  c  1  i  dat  i  on  under  each  cf  these  alternatives  offsets 
i.'iti:!  investment  in  inventory.  Centralization  of 
services  allows  one  to  provide  the  same  customer  service  level 
with  lets  i*c;d:.  Fhcrmn ceut i cal  stcchs  at  the  USTFs  may  be 


reduced  by  an  amount 

£ 

stock  somewhat 

less  than 

that 

rupportrng  the  distensr 

cf  maintenance  m.e 

cm.c£.^i.ons 

the 

MS"'.  Th :  arcur.t  cf  the 

r  e  d 

ucticr.  will  not  be 

equal  since 

some 

residual  stcc):  must  remain  to  handle  acute  care,  inpatient 
care,  and  emergency  requirem.ents . 


C.  CONTRACTING  OUT  ANALYSIS 

After  determ^ining  a  least  cost  alternative  KSP  logistics 
system,  it  should  be  compared  to  contracting  out  with  the  VA 
and  ccmniercial  operations  using  the  make/buy  break-even 
analysis  method.  Here  it  is  important  to  consider  only 
relevant  costs  and  to  leave  out  costs  or  savings  that  will 
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crrur  regard!err  cf  vhich  solutior.  is  chosen.  Thus,  any 
sa'.’ir.gs  ficrr,  the  cui'rer.t  syster.  asscriated  with  adopting  a  MS? 
s  ei'vi  r-  i;  di  s  r  egar  de  d  . 

Vf.  officials  have  indicated  that  some  type  of  cost 
reimbursement  per  prescription  filled  would  have  to  be 
negotiated.  Since  many  different  medications  of  varying  cost 
v;ill  be  dispensed,  an  average  or  unit  cost  per  prescription 
filled  will  have  to  be  estimated  for  analysis  purposes.  The 
crrreotness  cf  the  answer  to  the  r.ad:e,''l; uy  question  will  depend 
he-.vily  on  the  aoovraoy  cf  prescription  demand  forecasts,  and 
ccs'^  pe:  prescription  determination. 

T:  perfcrrr  this  analysis,  the  total  cost  to  buy  (TCv) 
rripticns  is  set  equal  to  the  total  cost  to  make  (TC.) 
pres rripticns  to  determine  the  demand  at  which  Do?  will  break 


-  X  - 


e  V  6  ■  .  T  7 = 

* 

r  ,  whi  1  e  TC.  = 

V  *  D 

PC 

(where 

F, 

represents  pr 

ice; 

•  n 

f  w 

,  demand;  V,  unit 

variabl e 

cost 

;  and 

FC, 

fined  cos t ) . 

FC 

i  s 

the  cost  cf  setti 

ng  up  the 

MS? 

r  -  1  ,• 

^  Oi  w  ^  ^  ^ 

ty. 

S  &  t  t  1. 1  .  t.  .''i  ‘i:  t.  r,  0  6  tl  Z  t  —  C  r.  £  1 w  &  .  to  each  other  and  solving  for 
D  gives:  ?  =  FC  /  P  -  V.  For  dem^and  greater  than  D,  the 

total  cost  to  buy  is  lower. 


D.  BENCHMARKING 

Eefcre  the  decision  to  make  and/or  buy  MS?  services  is 
made,  the  proposed  medication  distribution  system,  including 
an  MSP  alternative,  must  be  compared  to  the  current  one  (i.e., 
no  MS?  option)  in  terms  of  cost  and  performance.  This 
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r-rsrtice  is  known  as  benchrr.arking ,  and  is  basic  tc  anv 
c:;isi-:.  t:  institute  a  MS?  service. 

Takle  12  provides  a  format  for  comparing  the  current  UST? 
medication  delivery  system  tc  a  single,  stand  alone, 
central i zed  MSP .  The  costs  of  the  current  DoD  pharmacy  system 
are  developed  and  placed  in  the  column  marked  "BENCHMARK: 
CURRENT  SYSTEM".  Ne;-:t ,  the  cost  of  a  MS?  system  is-  developed 
as  described  in  the  preceding  chapters.  These  costs  are 


ccm.-cr  nee. 


.  -C  »■  V 


he  current  system.,  and  placed  in  the 


w 


cclumn  marked  "SINGLE  CENTRAL  MSP".  The  bottom  line  will  show 
hat  :t  will  cost  (there  could  possibly  be  a  cost  savings'  tc 
improve  the  existing  LoL  medication  distribution  systemi. 
Eased  cn  fig..res  in  Table  12,  the  current  system,  with  a  Single 
Central  M.ST  is  m.crc-  econcm.ical  than  the  existing  systemi  alone 
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EE::Cr:KARKIKG 


EEKCHKARK  COMPARISON  OF  CURRENT  AND  POTENTIAL 
MEDICATION  DISTRIBUTION  LOGISTICS  SYSTEM 

BENCHMARK : 
CURRENT  SYSTEM 

WITH  SINGLE 
CENTRAL  MSP 

PHARMACEUTIC.AL  INVENTORY  COSTS  j 

INVENTORIES 

$657,845,000 

$561,605,000  1 

ORDER  PROCESSING 

$65,468,000 

$55,345,000  1 

STORAGE 

$46,788,000 

$40 , 659,000 

F I 

PHARMACY  FACILITY  AND  EQUIPMENT  COSTS 

$78,573,000 

PHARMACY  OPERATIONS  COSTS 

MANPOWER 

$592,504,000 

$472,003,000 

OVERHEAD 

$232,695,000 

TRANSPORTATION  COSTS 

SUPPLIER  TO  USTF  OR 
MS? 

$98,676,000 

$94,741,000 

MSP  TO  CUSTOMER 

$0 

$8,799,000 

SYSTEM  PARAMETERS 

CUSTOMER  SERVICE 
LEVEL 

86% 

86% 

NUMBER  OF 

PHARMACIES 

127 

128 

TOTAL  SYSTEM  COSTS 

$1,876,398,000 

$1,595,212,000 

VII.  CONCLUSIONS  AND  RECOMMENDATIONS 


Due  to  a  lack  of  data,  the  methodology  provided  above  to 
determine  the  demand  for  distribution  of  maintenance 
medications  by  mail  service  and  the  application  of  NPV 
analysis  to  MSP  alternatives  is  just  that;  a  methodology.  It 
is  extremely  difficult  to  draw  conclusions  either  for  or 
against  DcD  adoption  of  an  MSP  system  from  the  numerical 
results  calculated  as  hypothetical  examples  only.  Data 
collection  was  seriously  hampered  by  repeated  computer 
hardware  and  software  failures  as  reported  to  the  author  by 
the  USTFs  participating  in  this  study. 

The  collection  of  the  necessary  data  and  its  application 
to  the  methodology  above  should  provide  an  accurate  financial 
picture  of  the  consequences  of  adding  mail  order  services  to 
the  existing  DoD  health  care  system.  It  should  reveal  cost 
savings  from: 

*  Consolidation  of  inventories  (greatest  under  the 
contracting  out  or  single  centralised  MSP  alternatives). 

*  Workload  reduction  in  USTF  pharmacy  and  material 
management  operations  due  to  consolidation  effect  of  a 
centralized  MSP. 

*  Economies  of  scale  in  centralizing  workload  at  one  or  a 
few  locations  (assuming  MSP  services  are  accomplished 
in-house  vice  being  contracted  for).  This  includes  system 
wide  reductions  in  inventory  carrying  costs  and  operating 
costs . 

*  Efficient  in-house  operations  due  to  specialization  in 
maintenance  medications , and  where  high  levels  of 
automation  are  used. 
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*  Recapture  of  CHAMPUS  workload. 

The  trade-offs  to  these  cost  savings  will  include: 

*  Increased  workload  and  costs  associated  with  providing 
medication  delivery  services  by  mail  to  those 
beneficiaries  who  would  otherwise  not  have  easy  access. 

*  An  additional  investment  in  facilities,  equipment,  and 
information  systems  required  to  provide  DoD  MSP  services. 

Or, 

*  Contract  payment  costs  in  excess  of  what  it  would  cost 
DoD  to  maintain  its  current  system  of  medication 
distribution . 

If  these  savings  meet  the  lO’o  return  on  investment 
required  by  DcD  in  spite  of  the  added  workload  expected  from 
those  beneficiaries  currently  not  using  the  system,  DoD  should 
seriously  consider  mail-order  service. 

There  is  no  doubt,  however,  that  DoD  beneficiaries  will 
be  better  served  considering  mail  order  services  will  improve 
access,  and  offer  them  a  high  degree  of  convenience.  To  the 
extent  mail  order  services  reduce  workload  at  individual  USTF 
outpatient  pharmacies  without  manpower  cuts,  it  is  also 
reasonable  to  expect  out-patient  pharmacy  waiting  times  to 
decrease  and  service  improvements  for  USTF  inpatients. 

Should  the  decision  be  made  to  provide  a  MSP  option  to  our 
beneficiaries  either  by  DoD  or  contractING  out,  the  following 
recomrriendations  are  offered: 

*  Limit  medications  dispensed  to  those  prescribed  to  treat 
long-term  illnesses.  As  described  in  Chapter  II,  it  is 
inappropriate  to  dispense  acute  care  drugs  by  mail. 

*  Limit  medications  dispensed  by  standardizing  the  MSP 
formulary.  Those  drugs  not  included  would  continue  to  be 
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available  through  traditional  means.  A  standard  MSP 
formulary  will  aid  in  reducing  handling  costs. 

*  Encourage,  or  require  if  possible,  military  and  civilian 
physicians  to  write  prescriptions  allowing  for  generic 
drug  substitution  wherever  possible.  As  explained  in 
Chapter  II,  generic  drugs  are  generally  less  expensive 
than  the  same  brand  name  drugs. 

Areas  of  additional  study,  in  addition  to  the  collection 
of  valid  data  to  make  use  of  the  methodology  described  in  this 
thesis,  include: 

*  Examination  of  adequacy  of  computer  support  provided  to 
both  USTF  pharmacies  and  material  management  departments 
to  generate  the  types  of  data  required  for  studies  of 
this  kind. 

*  Developm.ent  of  a  computer  simulation  to  test  the  results 
derived  through  the  use  of  the  m.ethodology  used  in  this 
thesis,  and  to  examine  sensitivity  of  a  MSP  system  at  the 
r.icrc-level  to  changes  in  customier  service  levels,  number 
and  location  of  MSPs,  etc. 
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APPENDIX  B-1 


Dor  MAIL  SERVICE  PHARMACY 

by 

LCDR  J.  C.  Sherman 
Naval  Postgraduate  School 
SMC  1354 

Monterey,  CA  93943-5000 


The  following  five  drugs  were  identified  as  being 
representative  of  what  is  currently  being  dispensed  by 
commercial  Mail  Service  Pharmacies  (MSP). 

1.  Nifedipine 

2.  Furosemide 

3.  Albuterol 

4.  Ibuprofen 

5.  Diphenhydramine 

With  information  on  these  five  drugs,  I  hope  to  establish 
DoD's  capacity  requirements  for  its  own  MSP.  Please  provide 
the  following  information  for  each  drug  in  its  solid  oral  form 
and  the  inhalant  form.  Where  a  drug  is  prescribed  in 
different  strengths  please  consolidate  data. 

a.  Nurriber  of  prescriptions  filled  by  month  for  the  past 

12  months. 

b.  Age  of  patient  for  whom  the  prescription  was  dispensed 

over  the  last  four  months. 

Please  use  the  two  forms  enclosed  to  compile  this 
information  and  return  to  me  by  fax  (408)  646-2138  by  8 
November  1991.  If  you  have  any  questions  please  leave  a 
message  at  (4CS)  646-2536,  AV  878-2536.  Your  assistance  is 
greatly  appreciated. 


COMPILE  NUMBER  OR  PRESCRIPTIONS  FOR  EACH  DRUG  BY  MONTH  HERE. 


73 


COMPILE  AGE  OF  PATIENT  RECEIVING  PRESCRIPTION  HERE. 
(Place  the  number  of  patients  in  the  ranges  provided.) 
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APPENDIX  B-2 


DoD  MAIL  SERVICE  PHARMACY 
by 

LCDR  J.  C.  Sherman 
Naval  Postgraduate  School 
SMC  1354 

Monterey,  CA  93943-5000 

The  following  five  drugs  were  identified  as  being 
representative  of  what  is  currently  being  dispensed  by 
commercial  Mail  Service  Pharmacies  (MSP). 

1.  Nifedipine 

2.  Furosemide 

3.  Albuterol 

4.  Ibuprofen 

5.  Diphenhydramine 

With  information  on  these  five  drugs,  I  hope  to  establish 
the  potential  savings  for  DoD  due  to  stock  consolidation  of 
maintenance  type  medications  at  a  centralized  MSP  location. 
Please  provide  the  following  information  for  each  drug  in  its 
solid  oral  or  inhalant  forms.  Where  a  drug  is  stocked  in 
different  strengths  or  unit  of  issue,  please  consolidate  data 
as  follows: 

a.  Dollar  ($)  value  of  average  annual  inventory. 

b.  Square  footage  assigned  to  inventory. 

c.  Number  of  times  ordered  in  the  last  12  months. 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 
or  shrinkage  over  the  last  12  months. 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 
stock  expressed  in  the  appropriate  unit  of  issue. 

In  addition,  I  need  the  following  information  on  your 
overall  operations  which  you  may  fill  in  here: 

a.  Dollar  value  of  average  annual  inventory.  _ 

b.  Warehouse  square  footage  required  to  store 

inventory.  _ 

c.  Estimated  cost  to  process  an  order.  _ 

d.  Customer  service  level  (CSL)  or  protection  level  used 
to  determine  stock  requirements.  This  is  the 

percentage  of  orders  you  are  prepared  to  fill  given 
your  stock  on  hand.  For  example,  a  99%  CSL 
indicates  you  expect  to  be  able  to  fill  99  out  of 
every  100  orders.  _ 

Please  use  the  form  enclosed  to  compile  this  information 
and  return  it  and  this  page  to  me  by  fax  M08)  646-2138  by  1 
November  1991.  If  you  have  any  questions  please  leave  a 
message  at  (408)  646-2536,  AV  878-2536.  Your  assistance  is 
greatly  appreciated. 
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PROVIDE  DATA  OK  EACH  OF  FIVE  DRUGS  HERE. 


NIFEDIPINE 

a.  Dollar  ($)  value  of  average  annual  inventory.  _ 

b.  Square  footage  assigned  to  inventory.  _ 

c.  Number  of  times  ordered  in  the  last  12  months.  _ 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 

or  shrinkage  over  the  last  12  months.  _ 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 

stock  expressed  in  the  appropriate  unit  of 
issue.  _ 


FUROSEMIDE 

a.  Dollar  ($)  value  of  average  annual  inventory.  _ 

b.  Square  footage  assigned  to  inventory.  _ 

c.  Number  of  times  ordered  in  the  last  12  months.  _ 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 

or  shrinkage  over  the  last  12  months.  _ 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 
stock  expressed  in  the  appropriate  unit  of 

issue.  _ 


ALBUTEROL 

a.  Dollar  ($)  value  of  average  annual  inventory.  _ 

b.  Square  footage  assigned  to  inventory.  _ 

c.  Number  of  times  ordered  in  the  last  12  months.  _ 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 

or  shrinkage  over  the  last  12  months.  _ 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 
stock  expressed  in  the  appropriate  unit  of 

issue.  _ 


I BU PROFEN 

a.  Dollar  ($)  value  of  average  annual  inventory.  _ 

b.  Square  footage  assigned  to  inventory.  _ 

c.  Number  of  times  ordered  in  the  last  12  months.  _ 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 

or  shrinkage  over  the  last  12  months.  _ 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 
stock  expressed  in  the  appropriate  unit  of 

issue.  _ 


DIPHENHYDRAMINE 

a.  Dollar  ($)  value  of  average  annual  inventory.  _ 

b.  Square  footage  assigned  to  inventory.  _ 

c.  Number  of  times  ordered  in  the  last  12  months.  _ 

d.  Dollar  value  of  loss  due  to  obsolescence,  expiration 

or  shrinkage  over  the  last  12  months.  _ 

e.  Average  on  hand  quantity  of  normal  stock  and  safety 
stock  expressed  in  the  appropriate  unit  of 

issue.  _ 
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